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This report has been written with the express intent to inform development of the proposed Project design and EIS. The data were obtained to provide Snowy
Hydro Ltd with additional information to assist the scoping of environmental and contamination management measures for the construction phase of the project.
Subsurface conditions relevant to construction works should be assessed by contractors who can make their own interpretation of the data provided and perform
additional investigations in accordance with relevant NSW guidelines as necessary for their own purposes.
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Executive Summary

This Contamination Assessment was completed to support an environmental impact statement (EIS) for a proposed
segment factory, required as part of the construction of Snowy 2.0. It is proposed to develop a factory that will
manufacture concrete segments that will be used to line the underground tunnels excavated for different phases
of Snowy 2.0 including the Exploratory Works and Main Works.

The location of the proposed segment factory is on land owned by Snowy Hydro Limited (Snowy Hydro) in Polo Flat,
anindustrial area located to the north-east of Cooma. Following commencement of this contamination assessment,
the preferred location for the proposed segment factory was amended and the site boundaries were adjusted, with
an additional area of land included in the site (comprising Lot 3 in DP 238762 in the south eastern portion of the
site).

This assessment included a review of historical information, a site inspection and collection of soil and groundwater
samples at locations selected to target areas of potential contamination observed during the site inspection and
the area of the proposed factory location. No intrusive investigations were undertaken in the south eastern portion
of the site due to the late inclusion of this lot within the site boundaries.

Samples were submitted for laboratory testing for a range of analytes, based on the outcomes of the desktop study
and observations made during the site inspection.

Fragments of potential asbestos containing material (ACM) were observed at a number of locations across the site
surface and confirmed as containing asbestos by laboratory testing. No contaminants of potential concern (CoPC)
were reported in soil samples at concentrations greater than the adopted site assessment criteria for
commercial/industrial land use.

Groundwater was identified as having concentrations of some metals greater than the adopted assessment criteria
for protection of 95% of species in freshwater. However, due to the disturbed nature of the surrounding
environment and the distance to any substantial and permanent watercourse, this is not considered to present an
unacceptable risk to the project or preclude the proposed development on the site. No other analysed CoPC were
reported in groundwater at concentrations greater than the adopted assessment criteria.

While the findings of the intrusive investigations did not indicate the presence of significant contamination in the
areas investigated, in the context of future commercial/industrial land use, the conceptual site model identified
complete linkages between contamination sources and receptors. Notwithstanding, the preliminary qualitative risk
assessment identified that minor remediation and management measures could be implemented to manage and
reduce the identified risks.

Remediation and management measures are therefore recommended to minimise impacts to site users,
surrounding workers and the environment. An Environmental Management Plan (EMP) would be required to inform
the management requirements for the construction and operation of the facility.

Based on the findings of this Contamination Assessment, recommendations for remediation and management
include the following:

. Completion of targeted soil sampling in Lot 3 in DP 238762 in the vicinity of the transmission tower, buildings
and storage area, services pit, creek bed and at the approximate air crash site. A hazardous materials
assessment of the buildings in this portion of the site should also be undertaken prior to demolition.

. Undertaking a surface clearance (emu bob or similar) to remove fragments of ACM observed at the site
surface. An Asbestos Management Plan (AMP) would be required to document the clearance methodology
and validation requirements, in accordance with the relevant regulations and guidelines. The surface
clearance should be extended across the south-eastern portion of the site for completeness.

Contamination Assessment ES.1



Due to the identification of ACM at the site surface, any topsoil or other materials excavated from the site
will require further testing to confirm suitability for re-use on-site or appropriate classification for off-site
disposal. Any materials imported to the site for use in earthworks must be certified virgin excavated natural
materials (VENM) or excavated natural materials (ENM) with an appropriate exemption. Note: this
requirement is in addition to any technical specification required for construction purposes and does not
apply to aggregates brought onto site for concrete production.

An EMP will need to be prepared to document the above requirements, as well as typical environmental
management measures applied at construction sites, including:

- an unexpected finds protocol, including procedures to identify and manage contamination, if
encountered;

- procedures for the handling and storage of waste including contaminated materials;
- surface water management and sediment and erosion control;
- requirements for the storage of dangerous goods and other materials; and

- decommissioning requirements, including remediation and rehabilitation if necessary.

Contamination Assessment ES.2
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1 Introduction

1.1 Snowy 2.0

Snowy Hydro Limited (Snowy Hydro) proposes to develop Snowy 2.0, a large-scale pumped hydro-electric
storage and generation project which would increase hydro-electric capacity within the existing Snowy
Mountains Hydro-electric Scheme (Snowy Scheme). Snowy 2.0 is the largest committed renewable energy
project in Australia and is critical to underpinning system security and reliability as Australia transitions to a
decarbonised economy. Snowy 2.0 will link the existing Tantangara and Talbingo reservoirs within the Snowy
Scheme through a series of underground tunnels and a new hydro-electric power station will be built
underground.

Snowy 2.0 has been declared to be State significant infrastructure (SSI) and critical SSI by the NSW Minister for
Planning under Part 5 of the NSW Environmental Planning and Assessment Act 1979 (EP&A Act). Critical SSI is
infrastructure that is deemed by the NSW Minister for Planning and Public Spaces to be essential for the State
for economic, environmental or social reasons. An application for critical SSI must be accompanied by an
environmental impact statement (EIS).

Separate applications are being submitted by Snowy Hydro for different phases of Snowy 2.0, including
Exploratory Works for Snowy 2.0 (the Exploratory Works) and Snowy 2.0 Main Works (the Main Works).

The first phase of Snowy 2.0, the Exploratory Works (Application Number SSI 9208), includes an exploratory
tunnel and portal and other exploratory and construction activities primarily in the Lobs Hole area of the
Kosciuszko National Park (KNP). Exploratory Works has been assessed in a separate EIS and is subject to an
approval issued by the former NSW Minister for Planning on 7 February 2019. Construction for Exploratory
Works has already commenced.

The second phase of Snowy 2.0, the Snowy 2.0 Main Works (Application Number SSI 9687), covers the major
construction elements of Snowy 2.0, including permanent infrastructure (such as the underground power
station, power waterways, access tunnels, chambers and shafts), temporary construction infrastructure (such
as construction adits, construction compounds and accommodation), management and storage of extracted
rock material and establishing supporting infrastructure (such as road upgrades and extensions, water and
sewage treatment infrastructure, and the provision of construction power). Snowy 2.0 Main Works also
includes the operation of Snowy 2.0. The EIS for Snowy 2.0 Main Works has been submitted to the Department
of Planning, Industry and Environment (DPIE).

A separate application has also been submitted for a proposed factory that would manufacture precast concrete
segments that would line the tunnels being excavated for Snowy 2.0 (Application Number SSI 10034). This
Contamination Assessment supports the EIS for the proposed segment factory.

On 26 June 2019, Snowy Hydro referred the proposed segment factory (Reference Number 2019/8481) to the
Commonwealth Minister for the Environment under the provisions of the Commonwealth Environment
Protection and Biodiversity Conservation Act 1999 (EPBC Act). On 13 August 2019, the proposed segment factory
was determined by the Acting Assistant Secretary Assessments and Waste Branch of the Commonwealth
Department of the Environment and Energy (DEE), as delegate to the Minister, to be ‘not a controlled action’
and therefore does not require further assessment or approval under the EPBC Act.

Contamination Assessment 1



1.2 The proposed segment factory

The tunnels for Snowy 2.0, including the exploratory tunnel for Exploratory Works and underground tunnels
linking Tantangara and Talbingo reservoirs for the Main Works, would be excavated, for the most part, using
tunnel boring machines (TBMs) and would be lined using precast concrete segments. These segments are
proposed to be manufactured at the proposed segment factory to be located on the south-eastern side of Polo
Flat (the site), which is an industrial area located to the east of Cooma.

The proposed segment factory would contain a building for the casting and curing of the segments, uncovered
storage areas for raw materials and segments, vehicle parking areas and associated offices and workshops.

Main inputs for the segments include aggregate, sand, cement and rebar steel. Primary outputs include the
segments which would be transported to the TBM launch sites for Exploratory Works and Main Works within
KNP.

The construction phase of the proposed segment factory would last about five months utilising a workforce of
about 30 people. Construction would take place six days a week (from Monday to Saturday) and for 10 hours
per day.

The factory would operate over a period of about 3.5 years utilising a workforce of about 125 people. It would
be operational 24 hours a day, seven days a week.

The proposed segment factory would be constructed and operated by Future Generation Joint Venture (FGJV)
which has been contracted by Snowy Hydro to construct Snowy 2.0.

At the completion of the construction of Snowy 2.0, the proposed segment factory would be decommissioned.

Further details of the proposed segment factory are provided in Chapter 2 of this report.
1.3 Location of the site

The site of the proposed segment factory is located on the south-eastern side of Polo Flat, predominantly on
the southern part of the land owned by Snowy Hydro. The site is located to the east of Polo Flat Road and to the
north of Carlaminda Road.

Figure 1.1 shows the location of the site in a regional context and Figure 1.2 shows the site in its local context.
The site contains the following land parcels:

. southern part of Lot 14 in Deposited Plan (DP) 250029 — also known as 9 Polo Flat Road, Polo Flat;
. Lot 3 in DP 238762 — also known as 33 Carlaminda Road, Polo Flat; and
. an unmade road corridor, directly south of the aforementioned lots.

Except for a few buildings located on the southern part of Lot 3 in DP 238762, the site is vacant and dominated
by grassland. A third order watercourse flows in a north-westerly direction through the middle of the site.

Lot 14 in DP 250029 is a large parcel of land which contains a private airfield predominantly located in the middle
and northern part of the land. This airfield was originally established in 1921 and further developed in the late
1950s and 1960s to service the Snowy Scheme. It became the base for the Snowy Mountains Hydro-electric
Authority’s (the predecessor to Snowy Hydro) flying unit and aircraft. The land was sold by Snowy Hydro in 1998
where it continued use as a private airfield. Snowy Hydro purchased the land again in early 2019.

Contamination Assessment 2
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The site is surrounded by industrial development to the west and predominantly rural land to the south and
east. To the north of the site is the remainder of Lot 14 in DP 250029 which contains the private airfield, and
other industrial development. Snowy Hydro’s private airfield contains a main north-south aligned runway,
hangers and offices. It also contains an above ground fuel tank for the refuelling of planes and helicopters.

Lot 3 in DP 238762 contains a communications tower which will cease use (ie transmission) in August 2019.

There is an isolated industrial operation containing a residence located about 150 metres (m) to the south-east
of the site, and an abattoir located about 350 m to the east.

The nearest residence is a rural residence located about 450 m to the south-south-east of the site. The nearest
residences within Cooma are located about 1 km to the west of the site.

14 Proponent

Snowy Hydro is the proponent for the proposed segment factory. Snowy Hydro is an integrated energy business
— generating energy, providing price risk management products for wholesale customers and delivering energy
to homes and businesses. Snowy Hydro is the fourth largest energy retailer in the NEM and is Australia’s leading
provider of peak, renewable energy.

As previously stated, the proposed segment factory would be constructed and operated by FGJV which has been
contracted by Snowy Hydro to construct Snowy 2.0.

1.5 Purpose of this report

This Contamination Assessment supports the EIS for the proposed segment factory.

To address the requirements of the Secretary’s Environmental Assessment Requirements (SEARs) and State
Environmental Planning Policy No 55 — Remediation of Land (SEPP 55), the primary purpose of this
Contamination Assessment is to evaluate the potential for contamination to be present at the site as a result of
past or present activities and to evaluate the potential suitability of the site for the proposed use.

Following a review of siting options, the preferred location for the proposed segment factory was determined
to be in the southern portion of Lot 14 in DP 250029 and Lot 3 in DP 238762 (refer Section 4.1). The initial study
area included the northern portion of Lot 14 and, therefore, this assessment includes some investigation work
which is now outside the site. Additionally, no intrusive investigations were undertaken on Lot 3 in DP 238762,
as this portion of land was added to the site after the field investigations were completed. Recommendations
for targeted soil investigations in Lot 3 are discussed in Section 11 of this report.

This Contamination Assessment comprises:

. site history assessment and data review to identify historical activities that may have had the potential to
cause contamination of the site, which includes a review of historical aerial photographs, land titles
(where available) and site plans;

. assessment of the environmental setting of the site;
. site inspection to identify potential sources and areas of contamination;
. a materials assessment (MA), to assess the composition of fragments of cement sheeting observed on

the site surface and other potential HBM;

. soil sampling;

Contamination Assessment 5



. construction of monitoring bores for groundwater assessment and groundwater sampling;

. laboratory analysis of soil and groundwater samples for selected contaminants of potential concern
(CoPC), based on the outcomes of the site history assessment and inspection; and

. preparation of a report detailing the findings of the assessment.

Surface water sampling could not be conducted as part of this investigation as the drainage lines within the site
were dry and no surface water was present at the time of the site walk-over and field works.

1.6 Planning framework and requirements

This Contamination Assessment has been prepared in accordance with the SEARs issued by the NSW DPIE on 31
July 2019. Table 1.1 lists the matters relevant to this assessment and where they are addressed in this report.

Table 1.1 Relevant matters raised in SEARs

Requirement Section addressed
An assessment of impacts of the project on the soils and land capability of the site, including Section 8
potential impacts associated with the use of hydrocarbons and chemicals and dealing with any Section 12

contaminated soil on site.

A strategy to manage the progressive rehabilitation of the land disturbed by the project Section 12

Contamination Assessment 6



2 Project description

2.1 Introduction

It is proposed to construct and operate a factory on the site to supply precast concrete segments that would
line the tunnels for Snowy 2.0.

The construction phase of the proposed segment factory would last about five months utilising a workforce of
about 30 people. The operational phase would last about 3.5 years utilising a workforce of about 125 people.

The proposed segment factory would be decommissioned at the completion of operations.
2.2 Construction

2.2.1 Main activities

The following main activities would be undertaken for the construction of the proposed segment factory:

. demolition and removal of buildings and decommissioned telecommunications tower on the southern
part of site;

. clearing, removal of topsoil and vegetation (topsoil excavated would be stockpiled on site for later use);

. undertaking earthworks to establish level surfaces;

. establishment of primary access road;

. installation of site services (power, water and communications);

. establishment of site surfaces (ie concrete, asphalt and cement soil); and

. construction of site facilities and buildings, including precast building, concrete batching plant (CBP),

workshops, offices, parking areas, storage areas and associated facilities.
2.2.2  Earthworks

Excavation will be carried out at the site to provide level surfaces, establish the access road and create the
required trenches for drainage.

Where possible excavated material would be reused on site for filling and compaction (including benching areas
of the site where required). Where there is a deficit of excavated material, additional material would be sourced
from local quarries.

2.2.3 Traffic movements

Construction vehicle movements will comprise construction worker’s light vehicles and heavy vehicles
transporting equipment, building and construction materials, waste, and fill material if required.

Contamination Assessment 7



2.2.4 Construction timeframe and hours

The construction phase of the proposed segment factory would last about five months (estimated to commence
in March 2020 subject to obtaining the required approvals). Construction would be undertaken from Monday
to Saturday for 10 hours per day. Access to the site would generally start at 6 am for pre-starts and toolbox talks,
and construction would commence at 7 am.

2.2.5 Workforce

A workforce of about 30 people would be required to construct the proposed segment factory.
2.3 Operations
2.3.1 General

The segments would be produced by casting concrete (made in the concrete batching plant (CBP)) in reusable
steel moulds which would then be cured in a chamber. Following curing, the segments would be temporarily
stored onsite before being transported to the TBM launch sites within KNP.

The casting and curing would be undertaken in the precast building. Storage of the segments would
predominantly be undertaken in uncovered storage areas.

Main inputs for the segments include aggregate, sand, cement and steel rebar.

Approximately 130,500 segments would be manufactured over the operational period.

2.3.2  Site layout

The layout of the proposed segment factory is shown in Figure 2.1. Details of the site layout are provided below.
i General layout

The CBP and precast building (which contains a casting room and curing chamber) would be located at the

southern end of the site. Open storage areas would be located predominantly to the north of the building on
the northern part of the site.

Site offices and workshops would be located in the south-western corner of the site.

i Ingress and egress

Vehicle ingress and egress to the site would be provided on a new access road which would connect to Polo Flat
Road. The access road would be constructed on an existing informal service road located in the unmade road
corridor immediately north of Carlaminda Road.

iii Raw materials storage

Cement silos, and aggregate and sand storage areas for the CBP would be located adjacent to the CBP. Storage
would be sized to hold approximately three days production.

Other raw materials include steel rebar and concrete admixtures which would be stored in, or adjacent to, the
precast building.

Contamination Assessment 8
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iv Parking

Two large parking areas are proposed in the south-western corner of the site, and to the north of the precast
building. Parking in the south western area would be used for light vehicles, trucks and buses. Parking to the
north of the precast building would be used for trucks.

% Drainage

A diversion drain would be constructed around the eastern perimeter of the site to divert water from the third

order watercourse. The drain diversion would be constructed to match the general width and depth of the
existing watercourse.

A detention basin would be provided to the north of the site to collect surface flows. Overflows from the
detention basin would be directed into the diversion drain.

233 Utility connections

The proposed segment factory would be connected to utility mains, including communications, electricity,
water, wastewater and gas.

2.3.4  Segment inputs

As previously stated, main inputs for the precast concrete segments include aggregate, sand, cement and steel
rebar. These inputs would likely be sourced locally or from Canberra.

In addition to these main inputs, several accessories are also required to produce the segments, such as
reinforcement cages, steel fibres, gaskets and inserts. These inputs would likely be sourced from Canberra.

2.3.5 Segment transport

Following casting, curing and storage, the segments would be transported to the TBM launch sites within KNP.
2.3.6  Traffic movements

Operational vehicle movements will comprise light vehicles (worker’s vehicles and service vehicles) and heavy
vehicles required for the transportation of the main inputs for the segments and for the transportation of the
segments from the site to the TBM launch sites within KNP.

2.3.7  Staff and manpower

A workforce of about 125 people would be required to operate the proposed precast segment factory. As many
local workers as possible would be sourced from the Snowy Mountains Regional LGA and surrounding localities.

2.3.8  Hours of operation

It is proposed to operate the proposed segment factory 24 hours a day, seven days a week. It is estimated that
the factory would operate for a period of about 3.5 years.
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2.4 Decommissioning

As previously stated, the proposed segment factory would be decommissioned at the completion of
construction of Snowy 2.0 which would include removal of all plant and equipment. Snowy Hydro would retain
the main structures such as the precast building, workshops and offices and seek to use these for an alternative

industrial use.

It is envisaged that Snowy Hydro would submit a separate application for approval for an alternative use of the
site prior to the decommissioning phase of the project.
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3 Regulatory framework and guidelines

3.1 NSW Legislation
An overview of NSW legislation informing this assessment is provided below.
3.1.1 NSW Contaminated Land Management Act 1997

The NSW Contaminated Land Management Act 1997 (CLM Act) aims to promote the better management of
contaminated land. The objectives of this Act are to establish a process for investigating and (where appropriate)
remediating land areas where contamination presents a significant risk of harm to human health or some factor
of the environment.

The NSW Environment Protection Authority (EPA) has powers to respond to contamination that is causing
significant risk of harm to human health or the environment. The NSW EPA can direct land owners to investigate
or remediate contaminated land and requires land owners to report contamination where there is a significant
risk of harm (duty to report). The CLM Act may be triggered if contamination migrates beyond site boundaries.

3.1.2  NSW Protection of the Environment Operations Act 1997

The NSW Protection of the Environment Operations Act 1997 (POEO Act) is administered by the NSW EPA. It
prohibits any person to cause pollution of waters, land or air and provide penalties for specified offences. The
POEO Act enables the NSW Government to set out explicit protection of the environment policies and adopt
more innovative approaches to reducing pollution. The POEO Act also requires "scheduled activities" listed at
Schedule 1 to the POEO Act to be carried out in accordance with an Environment Protection Licence (EPL). An
EPL is required to operate the proposed segment factory.

3.2 Guidelines

This contamination assessment has been completed in general accordance with the requirements of:

. National Environment Protection (Assessment of site Contamination) Measure (2013), including 20
Schedules and Appendices (B1 to B9), and the NEPM Toolbox, updated April 2014 (the ASC NEPM);

. Australian and New Zealand Environment and Conservation Council and the National Health and Medical
Research Council (1992) Guidelines for Assessment and Management of Contaminated sites;

. Australian and New Zealand Environment and Conservation Council and the National Health and Medical
Research Council (1992) National Water Quality Management Strategy - Australian Water Quality
Guidelines for Fresh and Marine Waters;

. Australian and New Zealand Environment and Conservation Council and Agriculture and Resource
Management Council of Australia and New Zealand (2000) National Water Quality Management Strategy
- Australian and New Zealand Guidelines for Fresh and Marine Water Quality;

. Standards Australia (2005) Australian Standard AS4482.1 - Guide to the Investigation and Sampling of
sites with Potentially Contaminated Soil. Part 1: Non-volatile and Semi-Volatile Compounds;

. Standards Australia (1999) Australian Standard AS 4482.2 Guide to the sampling and investigation of
potentially contaminated soil. Part 2: Volatile substances; and other relevant guidelines and legislation;
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NSW Department of Environment and Conservation (2006) Guidelines for the NSW site Auditor Scheme;

NSW Department of Environment and Conservation (2007) Guidelines for the Assessment and
Management of Groundwater Contamination;

NSW Office of Environment and Heritage (2011) Guidelines for Consultants Reporting on Contaminated
sites;

NSW EPA (2016) Designing Sampling Programs for sites Potentially Contaminated by PFAS; and

HEPA (2018) PFAS National Environmental Management Plan, Heads of EPAs Australia and New Zealand,
January 2018.
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4 Site description

4.1 Background

The segment factory was originally proposed to be sited on Lot 14 in DP 250029 only. This included:

. locating the precast building and segment storage area in the south-western corner of the lot; and

. locating offices and an access road for light vehicles near the existing hangers which are located in the
middle of the lot on its western side.

The initial study area for the contamination assessment was therefore focused on Lot 14. Following completion
of a siting options assessment the layout of the proposed segment factory was amended to be located on Lot 3
and the southern portion of Lot 14 only.

Figure 4.1 compares the initial study area boundaries to the final layout plan for the site and presents the areas
of investigation.

4.2 Site identification

The site is located in the Polo Flat industrial area, approximately 1.8 km to the east of the centre of Cooma. The
site has been partially used as an airfield since it was established in 1921. It was further developed and heavily
used in the 1950s and 1960s to service the Snowy Mountains Scheme.

The local planning scheme (Cooma-Monaro Local Environmental Plan 2013) has the site mapped as Zone IN1
General Industrial. Site identified details are summarised in Table 4.1.

Table 4.1 Site identification

Descriptor Site details

Location 63 Polo Flat Rd, Polo Flat, NSW 2630
Lot and DP number Part Lot 14 in DP 250029 and Lot 3 in DP 238762
Local council Snowy Monaro Regional Council
Parish Cooma

County Beresford

Site owner Snowy Hydro Limited

Site occupier Snowy Hydro Limited

Current zoning General Industrial

Past land use Industrial, airfield

Site area 31.6 ha

Note: ha = hectare
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4.3 Surrounding land use

Table 4.2 summarises the land uses adjacent to and surrounding the site.

Table 4.2 Summary of surrounding land use
Direction from site  Feature Distance from site
North Airstrip and associated buildings Adjacent
Vacant land (Public Recreation Zone) 500 m
Cooma Monaro Racetrack 1km
South Vacant land (Public Recreation Zone) 20m
Vacant land (Environmental Conservation Zone) 61m
East Abattoir Adjacent (buildings 350 m)
Surface water body 300 m
West Mixed industrial sites (warehouses, automotive/metal recyclers, Adjacent

fabricators, transport, petrol retail)

Council depot Adjacent

4.4 Topography

The site lies on a gradual north-west facing slope, rising 7 m over 700 m. Elevations across the site range from
approximately 820 m to 827 m Australian Height Datum (AHD).

4.5 Vegetation

The vegetation across the site consists of a mix of native and exotic grasslands. Native grasses align with the
Natural Temperate Grassland of the South Eastern Highlands, described as a critically endangered ecological
community listed under Commonwealth EPBC Act and NSW biodiversity legislation (NSW Biodiversity
Conservation Act 2016). However, weeds, particularly the exotic African Lovegrass (Eragrostic curvula), are
dominant and out-competing native grasses across the site, resulting in degradation of the vegetation. For
further information please refer to the Biodiversity Development Assessment Report (EMM 2019).

4.6 Geology

The Bega - Mallacoota 1:250,000 geological sheet (Lewis and Glen 1995) outlines surface geological units found
within the site. The surficial geology is mapped as Quaternary alluvium with small areas of Tertiary basalt on the
western and southern edges.

The geological units within the site are described in Table 4.3.
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Table 4.3 Geological units within the site

Symbol Group Unit name Description

Qa Quaternary Undifferentiated Alluvial and colluvial deposits:
unconsolidated clay, silt, sand and gravel

Tv Undifferentiated - Tertiary Monaro Volcanics and Bondo  Basalt, olivine basalt
volcanics Dolerite Member
Srca, Srcb Bredbo Group (Silurian) Colinton Volcanics Sheared, medium-grained crystal-rich

dacitic volcanics (dacite, andesite,
rhyolite, tuff, limestone)

4.7 Soils

The site lies mostly on residual soils formed on lower slopes of basalt (Tv) and dacite (Src). There is also an
unnamed drainage feature, with some minor alluvium, that flows through the site entering in the south-east
corner and flowing in a north-westerly direction.

4.7.1 Soils formed from the Tertiary volcanics (basalt)

The majority of the site consists of long gently to very gently sloping residual basalt soils on lower slopes. The
more elevated basalt soils are very shallow (~¥0.1 m deep) Tenosols (Ba-TE), before grading into shallow (0.1-
0.5 m deep) Brown and Red Dermosols and Vertosols (BA-DE) and an area of moderately deep (0.5-1.0 m deep)
Black Vertosols (Ba-VE) with areas of weak gilgai. Small pebbles of quartz and basalt and larger basalt cobbles
occur in some areas. These basalt soils are non-saline and non-sodic. They generally have a moderate to high
fertility.

4.7.2  Soils formed from the Silurian Colinton Volcanics (Bredbo Group)

The northern side of the drainage line and eastern hills consist of residual dacite soils on lower slopes. The soils
in the south of this geology appear to be on a lithology that are more resistant to weathering resulting in
shallower (<0.5 m deep) and rockier Red Kandosols and Dermosols of the Da-KA map unit. The northern section
of this geology transitions into a flatter colluvial slope with deeper (>0.5 m) Red Kandosols and Ferrosols.

The soils generally have a gradational profile with topsoils of clay loam fine sandy to light clay grading into light
medium clay subsoils. The brown to reddish brown topsoils are weakly structured before grading into red
subsoils sometimes with polyhedral structure. The surface condition is often firm to hardsetting and there is
evidence of sheet erosion over much of the unit. These soils have a pH ranging from slightly acid, through neutral
to strongly alkaline, depending on the mineral content. These soils have very low salt contents and are non-
sodic. Test results for Emerson were class 6 to 8, indicating the soil does not tend to disperse.
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4.7.3  Soils formed from alluvial and colluvial deposits

The soils, located along the unnamed watercourse that crosses the site from south-east to north west, are
generally deep (>1.0 m) and the upper (southern) areas of the soil unit appear to be dominated by basaltic
source material with black cracking clays and minor gilgai. Further north on the alluvium there is a greater
influence of dacite weathered material with lighter clays and less vertic properties. The soils have a uniform clay
texture with dark greyish brown light medium clay surface over dark brown to black medium to medium heavy
clay subsoils. In the southern section of the unit soils are heavier with vertic properties (eg slickensides and
lenticular peds) and grade into browner slightly lighter soils further north. There are few to very few surface
coarse fragments which also occur throughout the soil profile. The surface condition is self-mulching, cracking
and crusting.

4.8 Surface water

The site is located within the upper reaches of the Cooma Creek catchment. Cooma Creek flows into the
Numeralla River some 40 km downstream of Cooma.

There is one unnamed watercourse which passes through the south-eastern portion of the site and traverses
the northern/western portion of Lot 14, being piped beneath the runway to the north of the site. Two further
watercourses are located in the northern/eastern portion of Lot 14. All watercourses are known to have an
ephemeral flow regime. Based on the topography of the area, surface water (when present) is likely to flow
towards and through the site from neighbouring properties. Overland flow would likely continue in a northerly
direction beyond the northern boundary of the site.

There are no water bodies on site. There are, however, several constructed farm dams on the adjoining abattoir
to the east of the site.

Topographic features of the site are presented in the Lotsearch Pty Limited (Lotsearch) report included at
Annexure A.

4.9 Groundwater

A groundwater investigation was undertaken as part of this assessment. The investigation consisted of the
installation and testing of a monitoring bore network targeting the shallow aquifer within the Tertiary Basalt and
the overlying aquitard within the Quaternary Alluvium. The key findings of the drilling program are summarised
as follows:

. the groundwater flow is to the west and north west governed by topography;

. the depth to the water table within the site and the initial study area ranges from 5 to 10 m below ground
level (bgl). Groundwater contours and direction of flow are shown in Figure 4.2;

. the aquifer within the Tertiary Basalt is mostly unconfined and of low to moderate permeability. Its
hydraulic conductivity ranges from 0.1 m/day in fresh to slightly weathered basalt to 10 m/day in highly
weathered and/or fractured basalt;

. the alluvium is only present locally along the unnamed drainage feature that enters the site in the south-
east corner and flows in a north-westerly direction. It consists of unconsolidated sandy silt and clay of
very low permeability. Its hydraulic conductivity is in the order of 10 to 103 m/day; and

. the groundwater is fresh to slightly brackish and slightly alkaline.

A detailed groundwater drilling and completion report is attached in Annexure B.
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5 Site history and database review

5.1 Site history

A review of the site history and relevant databases was informed by the Lotsearch report (including historical
aerial imagery) and information obtained during the site inspection. An overview is provided in the sections
below. The Lotsearch report can be found in Annexure A.

It is noted that the historical searches were based on Lot 14 in DP250029 and did not include Lot 3 in DP 238762.
Where information can be inferred for Lot 3 from the search results, for example, aerial photography, etc, this
has been incorporated into the assessment.

5.1.1  Historic land ownership

Table 5.1 details the historical land ownership of Lot 14 in DP 250029. Lot 3 in DP 238762 is owned by Snowy
Hydro Limited.

Table 5.1 Historical land ownership

Year Owner

Lot 14 in DP 250029

2019 —to date Snowy Hydro Limited

2009 -2019 Cooma Polo Flat Holdings Pty Limited (formerly Cooma (Polo Flat) Regional Airport Pty Limited)
1998 — 2009 Cooma (Polo Flat) Regional Airport Pty Limited

1950s - 1998 Snowy Mountains Hydro-Electric Authority

1921 -1950s Private owners
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5.1.2  Aerial imagery

A review of historic aerial photography is presented below in Table 5.2.

Table 5.2 Aerial photographs

Date Source Interpretation

1960 NSW Department of Finance, A watercourse is visible, entering the site in the south eastern corner and
Services & Innovation traversing the central portion of the site and onto the northern portion of Lot
14.

The radio transmitter compound is visible near the southern boundary (within
Lot 3)

The northern portion of Lot 14 appears to be cleared of vegetation and in the
process of development.

Rudimentary airstrip appears to have been developed in a north-south
alignment, with a shorter cross runway visible in a north west-south east
orientation.

Industrial development is evident along the western boundary of the site with
numerous buildings present, including a large wool store.

Residential development to the far north-west of the site.
The racetrack is visible to the north/north-east.
1967 NSW Department of Finance, The airstrip to the north of the site appears to have been further developed,
Services & Innovation being extended to the south and possibly sealed at the northern end.
Gridded roads at the southern end of the airstrip are no longer visible.
Signs of auto storage appear to the south-west.

Surrounding areas to the west continue to be developed for
commercial/industrial land use purposes.

Further residential development to the north-west of the site.
Several small aircraft are visible on the portion of Lot 14 to the north of the site.
Two small, circular structures likely related to airfield operation appear on the
northern and southern end of the airstrip.
1977 NSW Department of Finance, Airstrip appears to have been further developed with more defined runway
Services & Innovation areas visible.

Surrounding areas to the west continue to be developed for
commercial/industrial land use purposes.

Further residential development to the north of the site.
Development including a number of small buildings and surface water ponds are
evident to the east of the site.

1985 NSW Department of Finance, There are no significant changes to the airstrip.

Services & Innovation Surrounding areas continue to be developed for commercial/industrial land use
purposes.

Further residential development to the north of the site.

A large square building appears beyond the north-western boundary of the site.
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Table 5.2 Aerial photographs

Date Source Interpretation
1998 NSW Department of Finance, No significant changes to the north-south runway were apparent, although it
Services & Innovation may have been resealed. The cross-runway appears less pronounced.

Initial signs of material stockpiling on SMRC depot site adjacent to the western
site boundary.

The surrounding areas to the west continue to be industrially developed,
including:

Auto recycling facility prominent immediately adjacent to the south-western
boundary of the site.

Buildings consistent with the current Cooma-Monaro fire control centre are
visible immediately adjacent to the north-west site boundary.

Further residential development to the north-west of the site.
Continued development to the east is apparent in the location of the current
abattoir, including more buildings and additional surface water ponds.
2002 Google Inc. Signs of increased material stockpiling on adjoining depot site.
Soil erosion is apparent on to the north, east and south of the landing strip.

Further residential development to the north-west of the site.

2009 Google Inc. The sealed portion of the north-south runway appears to have been widened.

Access tracks on each end of the landing strip are visible and extend to the
property boundary on each side (north and south).

Vegetation density appears to have increased across the site.

Industrial development to the west has increased.

2011 Google Inc. The airstrip access tracks are no longer visible.
Site appears less vegetated.

On-site vegetation suggests distinguishable water courses through the south-
eastern area of the site.

5.1.3 Historical information

A search of historical records from the National Library of Australia Trove database identified a Canberra Times
article reporting on an air crash to the south of the Polo Flat airstrip, adjacent the transmission tower located
on Lot 3 in DP 238762. The crash occurred on 20 May 1976 and was documented to be approximately 100 m
from the tower and 20 m from the airstrip. An estimated location is shown on Figure 6.1.

Potential contamination associated with the crash includes petroleum hydrocarbons from a release of aviation
fuel. Due to the date of the crash, it is considered unlikely that aqueous film-forming foam (AFFF) containing per
and poly fluoroalkyl substances (PFAS) would have been used to extinguish the fire. PFAS and AFFF were
generally introduced in Australia for civilian use in the late 1970s (NSW Fire Brigade) and early 1980s (Airservices
Australia).

5.2 Desktop contamination assessment

A desktop review of contamination registers was undertaken as part of the Lotsearch review (Annexure A). This
search identifies records within Lot 14 in DP 250029 (the initial study area) and within a 1,000 m radius (buffer
area). The buffer area is shown on page 6 in Annexure A. As a result, records within the site would be identified
as part of this search, as it falls within the buffer area. The findings are summarised in Table 5.3.
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Table 5.3

Desktop contamination assessment

Register Description Results Description Distance
from site
boundary

NSW EPA NSW EPA’s Contaminated Land Public Record register No records for the site or buffer

contaminated (under section 58 of the CLM Act) lists sites for which the

land: record of EPA has issued regulatory notices under the CLM Act.

notices The register includes the details of current and former

regulatory notices issued.

NSW EPA NSW EPA’s register of contaminated sites notified to the 1 record Lowes Petroleum 954 m

contaminated EPA under section 60 of the CLM Act, provides an Cooma Depot and west

land: sites indication of the management status of that particular Service Station, 2-4

notified site. Under section 60 of the CLM Act, properties must be Sharp Street Cooma.

registered with EPA if there is reason to suspect the land EPA has completed

is contaminated, and one or more of the notification assessment, no
triggers in the duty to report guidelines exist at the site. regulation under CLM
Upon receipt of a section 60 notification, the EPA Act required.
assesses the contamination status of the site to

determine whether the contamination is significant

enough to warrant regulation by the EPA.

NSW EPA: former The NSW EPA maintains a register of former gasworks as No records for the site or buffer

gasworks register the operation of gasworks has left a legacy of soil and
groundwater contamination. The major contaminants
include tars, oils, hydrocarbon sludges, spent oxide
wastes, ash and ammoniacal recovery wastes.

National waste The National Waste Management Database (upgraded) 1 record Site ID 661 965 m

management site presents the spatial locations of Australia's known Cooma Landfill - south

database landfills, waste transfer stations and a large number of operational
waste reprocessing facilities. The data are a compilation
of Australian, jurisdictional government, council and
industry databases.

EPA PFAS (per- EPA state-wide PFAS investigation program to identify No records for the site or buffer

and poly- the use and impacts of legacy PFAS. These are a group of

fluoroalkyl manufactured chemicals that are fire retardant,

substances) waterproof and stain-resistant that are very stable and

Investigation can bioaccumulate.

Program

UPSS Environmentally sensitive areas (e.g. water course or 2 records  UPSS Sensitive Zones >500 m

Environmentally  protected area) which would be affected by the south-west

Sensitive Zones operation of Underground Petroleum Storage Systems and >1,000

(UPSS). m south-
east
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Table 5.3 Desktop contamination assessment

Register Description Results Description Distance
from site
boundary

EPA Licensed Licensed activities regulated by the EPA under the POEO 5records  MonBeef Pty Limited—  Adjacent, O

Activities Act. Rendering/fat extraction m, east

and
slaughtering/processing
animals

Australian Rail Track 490 m,
Corp Limited/John north-west
Holland Pty Limited —

Railway systems

activities

SMRC — Cooma Landfill 965 m,
south

EPA Delicensed Former Licensed activities under POEO Act, now revoked 1 record TransGrid — Hazardous, 991 m,
and Former or surrendered. Industrial or Group A north west
Licensed Activities Waste

Generation/Storage —

Licence surrendered in

2001

State State Environmental Planning Policy Protected Areas No records for the site or buffer
Environmental
Planning Policy
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6 Site inspection

An inspection of Lot 14 in DP 250029 and the adjacent depot was undertaken by an environmental scientist on
8 and 9 April 2019, and on 22 August 2019 for Lot 3 in DP238762, to visually assess the property for potential
sources of contamination. Observations were made of adjacent properties from within the site boundary or
from public roads, however as these properties are privately owned the presence of potential sources of
contamination could not be confirmed.

In April 2019, EMM was accompanied by a representative from Robson Environment who conducted a materials
assessment (MA) of the ground surface to assess the presence of suspected asbestos containing material (ACM)
and any other potential hazardous building materials (HBM) in the airfield buildings (excluding Lot 3 in
DP238762). The results of these investigations are described in Section 9 of this report.

As previously noted, the preferred location for the proposed segment factory changed over the course of this
assessment. Consequently, the observations made during the inspection at Lot 14 in DP 250029 are not within
the site (Lot 3 in DP238762). However, they are considered as part of the overall assessment. Observation
locations are shown on Figure 6.1 and noted below.

. A 2,000 litre (L) aviation fuel above ground storage tank (AST) was observed in the central west section
of Lot 14 in DP 250029 adjacent to the hangers (outside of the site). Refer to Photograph 6.1 and
Photograph 6.2. The following observations were made:

- The volume of fuel remaining in the tank could not be verified.

- The tank is not bunded.

- There was no visual evidence of staining, spills or surrounding contamination on the soil surface
and no hydrocarbon odour was noted. However, grass beneath and in the vicinity of the AST was

noted to be dead or stressed, indicating the potential for spills to have occurred in this area or for
weed spraying to have occurred.
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Photograph 6.1 2,000 L aviation fuel AST
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An underground storage tank (UST) was reportedly historically located under the concrete slab adjacent
to the above-ground fuel tank. The old vents from the UST were located during the site inspection.
According to SMRC records, the UST was removed and/or remediated in 2005. No technical reports
relating to the removal, remediation or validation works were identified or made available. As such, it
cannot be confirmed what method of decommissioning was used or whether backfill sands and surround
residual material were remediated or validated.

Multiple 200 L aviation fuel barrels were observed in one of the hangers. Refer to Photograph 6.3. The
following observations were made:

- Residual fuel and other fluids were found in most of the barrels.
- The drums were not stored within a bunded area.

- Minor staining was observed on the ground surface near the drums. No evidence of significant
contamination was observed and no hydrocarbon odours were noted.

- The barrels were removed by Snowy Hydro following the site inspection.
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Photograph 6.3 200 L aviation fuel drums

. A radio transmission tower was observed in the south-eastern portion of the site. The tower is of metal
scaffold construction and held in place by wires fixed to concrete anchors. Anecdotal information
suggests that old sleepers and concrete footings in the vicinity of the tower are likely to be associated
with a previous tower that was replaced.

. Three small buildings were observed in the southern portion of the site (refer Photograph 6.4), comprising
a derelict house, a transmission building and a demountable unit. It is understood that the buildings were
associated with radio transmission and are no longer used. The house was unoccupied but noted to
contain a large amount of furniture, boxes, cables, etc. The roof of the house comprised fibre cement
sheeting and is likely to contain asbestos. The house was in a poor condition, evidenced by broken
windows, flaking paint and loose wooden panels, at the time of the site inspection. The transmission
building was noted to be in better condition than the house, however no observations could be made
inside this building. The transmission building may also contain asbestos.

. The buildings were surrounded by a storage area with seven skip bins containing concrete, rubble and
mattresses. Scrap metal, cables, wooden pallets and bathtubs were observed in the surrounding storage
area. The surface of the area was grass covered and several fragments of potential ACM were observed
near the entrance gate and the front entry of the house.

. Itis understood that the demountable building, skips and scrap metal will be removed prior to the project
commencing.

. A services pit (approximately 1 m by 2.5 m, depth unknown) was observed immediately to the north of
the buildings and appeared to contain water (the lid of the pit could not be lifted).

. A dry creek bed was present in the north-eastern portion of Lot 3. Several broken glass bottles, pieces of
clay pipe and fragments of potential ACM were observed in the creek bed (refer to Photograph 6.5).
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Mixed industrial sites (warehouses, metal recyclers, scrap and wreck yards) were observed adjacent to the
western boundary of the site. Refer to Photograph 6.6. Based on hydrogeological information and topography,
these sites are located down hydraulic gradient from the site, and on-site migration of potential contamination
is considered unlikely.

Photograph 6.4 Buildings and storage area in Lot 3 in DP 238762

Photograph 6.5 Potential ACM in creek bed, Lot 3 in DP 238762
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Photograph 6.6 Adjacent industrial facilities

A council depot is located adjacent to the western boundary of the site. The depot is raised above natural ground
by placement of fill materials, assumed to be a flood prevention measure. In some areas the ground level is
raised up to 3 m from the surrounding natural ground levels (refer Photograph 6.7). A storage area containing
drums and intermediate bulk containers (IBCs) was observed. The contents could not be confirmed during the
inspection, but anecdotal information provided indicated the containers were likely used to store bitumen
emulsion used in road paving.

Photograph 6.7 Property adjacent to western site boundary
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An abattoir is located to the east of the site and topographically upgradient. Refer to Photograph 6.8. No
indicators of contamination associated with this property were noted during the site inspection.

Photograph 6.8 Abattoir east of the site
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7 Potential contamination summary

7.1 Potential contamination from historical and surrounding land use

Based on the site description, walk-over observations and review of site history, Table 7.1 summarises the
potential contamination sources within the site and its surroundings.

Table 7.1

Location

Feature

Potential existing contamination sources

Potential source of contamination

CoPC

On-site (south)

On-site (south)

On-site (general)

Off-site (north)

Off-site (north)

Off-site (west)

Off-site (west)

Off-site (east)

Aircraft crash near
southern radio
transmitter

Buildings and storage
area near radio
transmitter

Presence of scattered
fragments of ACM

Hangars and
administration building

Past airfield activities

Multiple industrial
facilities

Material stockpiling

Abattoir (former
activities)

Aviation fuel

Hazardous building materials
Spraying of herbicides/pesticides
Storage of vehicles

Storage of scrap metal and other
wastes

Former and current building
Imported fill material of unknown
origins

Above-ground storage tank and
drums containing aviation gasoline

Fuel and combustion products

Storage and/or use of aqueous film
forming foams (AFFF)

Wreck and scrap yards

Use of fuels, oils, lubricants and
solvents

Material storage
Unknown fill

Container storage area

Wastewater
Liquid waste disposal
Livestock

Carcass

Petroleum hydrocarbons

Asbestos

Lead

Polychlorinated biphenyls (PCBs)
Petroleum hydrocarbons
Polycyclic aromatic hydrocarbons
(PAHSs)

Asbestos

Petroleum hydrocarbons
PAHs

Asbestos

Metals (lead)

Petroleum hydrocarbons
PAHs

PCB

PFAS

Petroleum hydrocarbons
Metals
PFAS

Petroleum hydrocarbons
Metals

PCB

Pesticides

Asbestos

Nutrients

Bacterial contamination

Organic and inorganic compounds
Metals

Soluble salt
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7.2 Potential contamination - proposed segment factory

Based on our understanding of the construction and operation of the proposed segment factory, there are a
number of activities that could potentially result in contamination, as summarised in Table 7.2.

Table 7.2 Potential contamination associated with construction and operation of facility
Location Activity Potential source of contamination  CoPC
On-site (south) Demolition and removal Hazardous building materials Asbestos

of current buildings (no Lead

MA completed in

PCBs

southern areas)
On-site (general) Earthworks: topsoil Fragments of ACM identified on Asbestos

removal and surface soil across the site Metals

On-site (general)

On-site (general)

On-site (general))

On-site (general)

stockpiling, excavation,
benching and trenching

Transport of fill/soil
to/from site

Establishment of site
surfaces (concrete,
asphalt, soil cement)

General construction

Operations

Dispersal of possible soil
contaminants

Use of heavy vehicles

Use of heavy vehicles

Importation of materials

Use of heavy vehicles

Importation of materials

Parking of vehicles
Generation of waste
Concrete batching plant

Workshops

Stockpiling of raw and processed

materials

Petroleum hydrocarbons
PCBs
PAHs
PFAS

Petroleum hydrocarbons
PAHs

Petroleum hydrocarbons
PAHs

Petroleum hydrocarbons
Metals

Petroleum hydrocarbons
Metals

PCB

Pesticides

Asbestos

As potential sources of contamination were identified through the site inspection and desktop data review, a

limited intrusive sampling event (soil and groundwater) was undertaken to further evaluate the presence of

contamination at the site.

It is noted that the intrusive investigation was limited to Lot 14 in DP 250029. The location of the proposed
segment factory was reviewed and the southern portion of the site and surrounding land was preferred. Lot 3
in DP 238762 was subsequently added to the site after the intrusive works were completed. Section 12.2 details
proposed additional sampling works to be completed within Lot 3 in DP 238762.
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8 Field investigations

8.1 Data quality objectives

Data Quality Objectives (DQOs) is a process outlined in NSW EPA (2006) that supports the design of
contamination assessments to achieve the desired outcomes. DQOs comprise seven steps through which the
objectives of the assessment can be defined and refined to guide the collection of appropriate data. DQOs for
this assessment are described in Table 8.1.

Table 8.1 Data Quality Objectives

DQO process

Comment

State the problem

Identify the goals of the investigation

Identify the information inputs

Define the site boundaries

It is proposed to construct a segment factory to support Snowy 2.0 on a portion of land
located in Polo Flat, NSW. A site inspection and desktop review identified potential
sources of contamination at the site. However, the nature and extent of contamination
on the proposed site, that may impact on the development of the factory, is currently
unknown.

e Understand current and historical site uses;

e Confirm potential contamination sources, pathways and receptors;

e Collect data on the contamination status of the site;

e Assess the presence and nature of contamination; and

¢ Inform any further work, remediation or risk management required at the site.
Document and review current and historical uses to inform potential contamination
sources based on field observations and desktop study.

Soil and groundwater field results/observations and laboratory results to identify
potential impacts and assess migration pathways.

Lateral: the boundaries of the site, which is defined as the southern portion of Lot 14 in
DP 250029 (known as the Polo Flat airfield) and Lot 3 in DP 238762.

Vertical: the depth to which soil (0.1 and 0.5 m) and groundwater samples (3.5-18 m and
23-29 m) were collected.

Temporal: data collected during the 2019 site investigation and interpretation of this data
with reference to the history of the site as outlined in Annexure A.
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Table 8.1 Data Quality Objectives

DQO process

Comment

Develop an analytical approach

Specify limits on decision errors

Optimise the design

Laboratories for sample analysis were National Association of testing Authorities (NATA)

accredited for the requested analysis.

The decision rules for the investigation were:

¢ |f the contaminant concentrations were less than the adopted investigation criteria,
then any potential risk was assumed to be low and acceptable;

¢ |f the concentrations were equal to or greater than the criteria, then further
assessment will be undertaken to assess any potential risk; and

¢ asbestos —assessed for visible absence/presence in surface soils.

The decision on the acceptance of the analytical data was made on the basis of the Data

Quality Indicators (DQls) as follows:

e Precision: a quantitative measure of the variability (or reproducibility) of data;

e Accuracy: a quantitative measure of the closeness of reported data to the “true” value;

e Representativeness: the confidence (expressed qualitatively) that data are
representative of each media present on-site;

e Completeness: a measure of the amount of usable data from a data collection activity;
and

e Comparability: the confidence (expressed qualitatively) that data may be considered to
be equivalent for each sampling and analytical event.

This step involves specifying the acceptable limits on decision errors, which are used to
establish performance goals for limiting uncertainties in the data. Some of the matters to
consider include:

e Determination of the possible range of the parameter of interest;
e |dentification of decision errors and formulation of the null hypothesis;

e Specification of a range of possible parameter values where the consequences of
decision errors are relatively minor; and

¢ Assignation of probability values to points above and below the action level that reflect
the tolerable probability for the occurrence of decision errors.

Assessment of the suitability of the data through the assessment of DQls, including
precision, accuracy, representativeness, completeness and comparability (PARCC
parameters).

Optimisation of the data collection process were informed by a review of historical
information and observations made at the time of the site inspection. As previously
noted, sampling was undertaken to confirm the nature and extent of potential
contamination. This data will be used to inform the contamination status of the site,
recommendations for further sampling, or implementation of a management plan to
address potential risk to identified receptors.

8.2 Site assessment criteria

The selection of site assessment criteria (SAC) for this investigation is summarised below in Table 8.2 (soil) and

Table 8.3 (groundwater).

The adopted SAC are shown in the laboratory results tables in Annexure D of this report.
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Table 8.2 Soil assessment criteria

Adopted criteria

Rationale and selection

Health Investigation Levels (HILs),
Amended ASC NEPM (NEPC, 2013)

Health Screening Levels (HSLs), ASC

NEPM

Management Limits, ASC NEPM

Asbestos Screening Level, ASC NEPM

Ecological Investigation Levels (EILs),
ASC NEPM

The ASC NEPM HiILs provides a framework for the use of investigation and screening
levels. The framework is applicable for assessing human health risk via all relevant
pathways of exposure and covers a broad range of metals and organic substances.

The site is owned by Snowy Hydro for industrial use. Thus, the analytical results from
this investigation were compared to the ASC NEPM Commercial/Industrial D.

The ASC NEPM HSLs for petroleum compounds have been derived through
consideration of risks to human health, with the main focus being on the vapour
exposure pathway. The HSLs have been calculated using parameters that generally
correspond to data available and as such aim to provide levels that are realistic rather
than overly conservative.

The site is owned by Snowy Hydro for industrial use. Thus, the analytical results from
this investigation were compared to the ASC NEPM Commercial/Industrial D. Based on
the clayey silt lithology encountered (Annexure C), silt was selected as the screening
strata.

The ASC NEPM Management Limits for TRH are applied after the consideration of the
relevant HSLs and Ecological Screening Levels (ESLs) as there are a number of policy
considerations which reflect the nature and properties of petroleum hydrocarbons.
There are Management Limits for specific soil types (coarse and fine) and land uses in
the ASC NEPM. The Management Limits avoid or minimise the potential effects of the
following and require consideration of site-specific factors to determine the maximum
depth to which the limits should apply:

e formation of observable light non-aqueous phase liquid;
e fire and explosive hazards; and

o effects on buried infrastructure e.g. penetration of, or damage to, in-ground services
by hydrocarbons.

The criteria for Commercial and Industrial in this guideline are considered relevant for
the upper 2 m of soil.

Asbestos screening levels are presented for asbestos containing material, friable
asbestos, and asbestos fines.

The site is owned by Snowy Hydro for industrial use. Thus, the analytical results from
this investigation were compared to the ASC NEPM Commercial/Industrial D.

The ASC NEPM ElLs have been developed for selected metals and organic substances
and are applicable for assessing risk to terrestrial ecosystems. ElLs depend on specific
soil physicochemical properties and land use scenarios and generally apply to the top 2
m of soil. It is noted that ESLs take into consideration the depth of contamination, soil
texture and age of the impacts.

The site is owned by Snowy Hydro for industrial use. Thus, the analytical results from
this investigation will be compared to the guideline for ‘Commercial/Industrial’.

As samples within the top 2 m bgs were analysed, these guidelines have been adopted
for this investigation.
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Table 8.2 Soil assessment criteria

Adopted criteria

Rationale and selection

ESLs, ASC NEPM

Aesthetic Issues

PFAS National Environmental
Management Plan (NEMP, 2018)

The ASC NEPM ESLs were developed to be protective of environmental concerns by
determining the reasonable maximum exposure from site sources for a range of
petroleum hydrocarbon compounds and TRH fractions commonly encountered on
contaminated sites and are applicable for assessing risk to terrestrial ecosystems. ESLs
broadly apply to coarse- and fine-grained soils and various land uses. They are generally
applicable to the top 2 m of soil and 3 m in arid regions.

The site is owned by Snowy Hydro for industrial use. Thus, the analytical results from
this investigation will be compared to the ASC NEPM Commercial/Industrial D.

As samples within the top 2 m bgs were analysed, these guidelines have been adopted
for this investigation.

In accordance with the ASC NEPM, the aesthetic state of sites is required to be taken
into consideration. Aesthetic issues generally relate to the presence of materials with a
negligible risk or non-hazardous inert foreign material in soil or fill resulting from
human activity. sites that have been assessed as being acceptable from a human health
and environmental perspective may still contain such foreign material. An assessment
of the site aesthetics requires consideration of the natural state of soil on any given
site, and a comparison between it and the soil encountered during investigation works.

In particular, soils on site should not exhibit discolouration (staining), a malodorous
nature (odours) or abnormal consistency (rubble and asbestos).

It is noted that from the NSW Guidelines for NSW site Auditor Scheme (2017) that
odours but not staining (eg discoloration) are important to consider for commercial
sites.

“While the decision-making process for assessing urban sites requires that
contamination assessments address aesthetic issues, this does not extend to
consideration of discolouration on commercial or industrial sites.”

As such, aesthetic considerations were adopted throughout the fieldwork for soil
sampling and noted in field notes when observed.

National guidelines for three PFAS compounds (PFOS, PFHxS and PFOA) are presented
in the PFAS NEMP 2018 to protect human health and the environment under a number
of different exposure scenarios).

Given the current and past use of the site as an active airfield, these guidelines have
been adopted. Commercial/industrial land use has been selected as the most
appropriate exposure scenario, applicable to the site in its current and proposed state.
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Table 8.3

Adopted criteria

Groundwater assessment criteria

Rationale and selection

HSLs, ASC NEPM (2013)

Intrusive Maintenance Worker
(Shallow Trench) Health Screening
Levels, CRC CARE Technical Report
No. 10, Part 2

Australian and New Zealand
Guidelines for Fresh and Marine
Water Quality (ANZG, 2018)

PFAS National Environmental
Management Plan (NEMP, 2018)

The site is owned by Snowy Hydro for commercial use; therefore, the results have been
compared to the NEPM 2013 screening levels (Commercial/Industrial - D).

Lithology of the vadose zone is predominantly silty clay material (Annexure C); therefore,
the adopted HSLs are as follows:

e HSLD, CLAY,2to<4m;
e HSLD, CLAY, 4to<8m;and
e HSLD, CLAY, +8 m.

In CRC CARE (2011), values are Non-Limiting (NL) for all three geologies (sand, silt, and
clay) at all depths greater than 2 m.

The HSL Intrusive Maintenance Workers (Shallow Trench) were adopted despite values
being non-limiting.

Given the site and surrounding landscape and water courses have been modified by
human activity, the following guideline is applicable:

ANZG Freshwater 95% toxicant - slightly to moderately disturbed systems.

National guidelines for three PFAS compounds (PFOS, PFHxS and PFOA) are presented in
the PFAS NEMP 2018 to protect human health and the environment under a number of
different exposure scenarios. Given the current and past use of the site as an active
airfield, these guidelines have been adopted. Guidelines values for drinking water,
recreational water use and protection of 95% species in freshwater have been used as
screening criteria in this assessment.

The PFAS NEMP 2018 notes that for bioaccumulate contaminants, the value for the
protection of 99% of species may be adopted. However, given the industrial nature of the
site and the surrounding area and the distance to the nearest unmodified watercourse,
the use of the 95% protection value is considered suitable for this assessment.

8.3

Quality assurance/quality control (QA/QC)

Analytical data validation is the process of assessing whether the data is compliant with method requirements
and project specifications. The primary objective of this process is to ensure that data of known quality are
reported and to identify if data can be used to fulfil the overall project objectives.

The adopted data validation process is based upon the following data validation guidance documents published
by the National Environmental Protection Council (NEPC) and the United States Environmental Protection

Agency (USEPA):
° ASC NEPM;

. USEPA, October 2002, USEPA Contract Laboratory Program National Functional Guidelines for Inorganic
Data Review (USEPA, 2004); and

. USEPA, October 1999, USEPA Contract Laboratory Program National Functional Guidelines for Superfund
Organic Methods Data Review (USEPA, 2008).

The process involves a review of analytical procedure compliance and the assessment of the accuracy and
precision of analytical data from a range of quality control measurements, generated from both field sampling

and analytical programs.
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The laboratory analytical results are presented in Annexure D and the laboratory reports are included in
Annexure E. Laboratory specific elements that have been checked and assessed for this project include:

. preservation and storage of samples upon collection and during transport to the laboratory;
. sample holding times;

. use of appropriate analytical procedures;

. limits of reporting;

. frequency of conducting quality control measurements;

. rinsate and field blank results;

. laboratory blank results;

. field duplicate results;

. laboratory duplicate results;

. matrix spike results;

. surrogates spike results; and

. occurrence of apparently unusual or anomalous results, eg laboratory results that appear to be

inconsistent with field observations or measurements.
8.3.1 Field QA/QC

Samples were collected in laboratory provided sample containers, with appropriate preservation. Samples were
collected and sent to the laboratory under appropriate chain-of-custody protocols.

The field QA/QC procedures used to establish accurate, reliable and precise results included:

. calibration of equipment;

. submitting laboratory samples within holding times;

. keeping samples chilled;

. wearing disposable gloves during sampling which are changed between sample locations; and
. decontamination of equipment before sampling and between each location.

An assessment of laboratory and field data validation is provided in Annexure F.
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8.4 Soil investigations

8.4.1 Methodology

Soil sampling was undertaken in general accordance with the National Environment Protection Council Schedule
B(1) Guideline on Investigation Levels for Soil and Groundwater and Schedule B(2) Guideline on site
Characterisation (NEPC 2013).

The soil investigation comprised:

. investigation of areas where contamination was visually identified during the site inspection, or suspected
due to observed sources, and areas of interest for the project where development (including intrusive
works) may occur, including:

- the area around existing hangers and fuel storage area where offices and an access road were
originally proposed and where potential sources of contamination were identified; and

- the southern part of Lot 14 where the segment factory is proposed. It is noted that no
investigations were undertaken in the south-eastern portion of the site (Lot 3 in DP 238762) due
to changes to the proposed site layout during the course of the assessment.

. collection of 31 soil samples at 22 locations to a maximum depth of 0.5 m within the identified areas of
environmental concern using a decontaminated hand trowel for surface samples, and decontaminated
hand auger for subsurface samples;

. soil logging with reference to the United Soil Classification System (USCS);

. field screening of each soil sample for volatile organic compounds (VOCs) using a photoionisation
detector (PID); and

. photographic records of each sample location.
8.4.2  Soil sampling location and analyses

Samples were analysed by SGS and EnviroLab laboratories for the suite of analytes listed in Table 8.4.

Table 8.4 Analytical suite

Reference Analytes

Standard metals arsenic, cadmium, chromium, copper, lead, mercury, nickel, zinc

Asbestos asbestos fibres, ACM

Organics Total Recoverable Hydrocarbons (TRH), Benzene, Toluene, Ethylbenzene, total Xylenes and

Naphthalene (BTEXN) and Polycyclic Aromatic Hydrocarbons (PAH)

OCP/OPP organochlorine pesticides (OCP) and organophosphorus pesticides (OPP)
PCB total polychlorinated biphenyls (PCBs)
PFAS per- and poly-fluoroalkyl substances (PFAS)

Sampling locations and analyses are presented in Figure 8.1 and Table 8.5.
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Table 8.5

Soil sampling location rationale and analyses

Soil ID Location/rationale Depth of sample (m bgl) Analytical suite*
S01 In front of hangar (east) 0.1 Suite 2
S02 In front of hangar (east) 0.1&0.5 Suite 3
S03 In front of hangar (east) 0.1 Suite 1
S04 Behind hangar (west) 0.1&0.5 Suite 1
S05 Potential fill behind hangar (west) 0.1&0.5 Suite 3
S06 5 m in front of hangar (east) 0.1&0.5 Suite 1
S07 10 m in front of hangar (east) 0.1 Suite 3
S08 5 m in front of hangar (east) 0.1&0.5 Suite 3
S09 10 m in front of hangar (east) 0.1 Suite 1
S10 Potential fill behind hangar (west) 0.1 Suite 2
S11 Adjacent to AST and fuelling slab 0.1&0.5 Suite 3
S12 West of fuelling slab 0.1 Suite 3
S13 Characterise development area 0.1 Suite 1
S14 Characterise development area 0.1&0.5 Suite 3
S15 Characterise development area 0.1 Suite 1
S16 Characterise development area 0.1 Suite 3
S17 Characterise development area 0.1 Suite 1
S18 Characterise development area 0.1 Suite 3
S19 Characterise development area 0.1&0.5 Suite 3
S20 Characterise development area 0.1&0.5 Suite 3
S21 Characterise development area 0.1 Suite 1
S22 Characterise development area 0.1 Suite 1
Notes: m bgl = metres below ground level.

*Suite 1 - standard metals, TRH/BTEXN (11 samples).

*Suite 2 - standard metals, TRH/BTEXN, asbestos (2 samples).

*Suite 3 - standard metals, TRH/BTEXN, asbestos, PCBs, PAH, pesticides, PFAS (18 samples).
8.5 Groundwater investigations
8.5.1  Drilling program

The National Environment Protection Measure Schedule B(1) Guideline on Investigation Levels for Soil and
Groundwater and Schedule B(2) Guideline on site Characterisation (NEPM 2013) recommend that groundwater

site investigations require as a minimum:

. one upgradient monitoring bore to establish the quality of groundwater entering the site (one for each

aquifer or geological unit of interest); and
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. two or three monitoring bores to monitor groundwater quality immediately downgradient and also

lateral to each contaminant source (for each aquifer or geological unit of interest).

Groundwater monitoring bores were drilled, installed, water levels and field parameters were measured, and

samples were collected at the following locations:

. three upgradient monitoring bores targeting different geological units: MB02 (single bore) and MBO04A

and MBO04B (nested bores); and

. four downgradient monitoring bores located near potential contamination sources or at the down-
gradient boundary of the site: PF_MBO01 (hangar and UST), PF_MBO3 (site boundary), PF_MBO5 (site

boundary) and PF_MBO6 (site boundary).

The general monitoring bore information is provided in Table 8.6.

Table 8.6 General bore information
Bore ID MGA coordinates! Ground Drilled Screened Screened Screened lithology
Elevation? depth interval formation
- mE mN m AHD m bgl m bgl - -
PF_MBO1 693,090 5,988,456 820.0 13 5-11 Tertiary Basalt  Fractured basalt
PF_MBO02 693,354 5,988,363 823.8 19 12-18 Tertiary Basalt  Slightly fractured, fresh
basalt
PF_MBO03 693,004 5,988,195 821.0 11 3.5-9.5 Tertiary Basalt  Fractured/fissured basalt
PF_MBO4A 693,394 5,988,023 825.4 13.5 6.5-12.5 Quaternary Unconsolidated sandy silt
Alluvium and clay
PF_MBO04B 693,391 5,988,024 825.3 30 23-29 Tertiary Weakly consolidated silty
Alluvium clay
PF_MBO05 692,962 5,987,797 821.0 12.5 5-11 Tertiary Basalt  Fractured/fissured basalt
PF_MBO06 692,897 5,987,581 822.3 18 11-17 Tertiary Basalt  Slightly weathered to fresh
basalt
Notes: 1. coordinate system Zone 55 GDA 94

2. Drone surveyed
m AHD: metres Australian Height Datum

m bgl: metres below ground level

Further information on the drilling program and aquifers characterisation is provided in the drilling and
completion report prepared separate to this document (EMM, 2019) attached in Annexure B.

8.5.2

Groundwater sampling and analyses

Groundwater sampling was undertaken using single use plastic bailers. Physico-chemical parameters (including
pH, temperature and electrical conductivity (EC)) were measured during purging to monitor water quality

changes, and to indicate representative groundwater suitable for sampling and analysis.

Groundwater samples were analysed by ALS laboratories for the suite of analytes shown in Table 8.7.
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Table 8.7 Analytical suite

Reference Analytes

Physico-chemical pH, Electrical Conductivity (EC), Total Dissolved Solids (TDS)

properties

Total Metals aluminium, antimony, arsenic, barium, beryllium, cadmium, chromium, cobalt, copper, iron, lead,

manganese, molybdenum, nickel, selenium, silver, zinc, mercury

Asbestos asbestos

Organics TRH, BTEXN and PAH
OCP / OPP OCP/OPP

PCB PCB

PFAS PFAS
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9 Results

9.1 Soil

9.1.1 Subsurface soil conditions

The lithology is presented in the borelogs in Annexure C. The highest PID reading recorded was 1.8 parts per
million (ppm), indicating negligible vapour concentrations. The samples were dry to moderately moist. No
staining or odours were noted.

Soil surrounding the administration buildings (S01-S12) generally was comprised of the following:

. brown, dry, clayey silt, containing organic matter to a depth of 0.1-0.3 m; and

. dark brown, moist clay with high plasticity to a depth of 0.5 m.

Soil at the southern end of the airstrip (S13-S22) generally was comprised of the following:

. brown, dry, clayey silt, containing organic matter to a depth of 0.1-0.3 m; and

. dark brown, moist clay with high plasticity to a depth of 0.5 m.

9.1.2  Laboratory results

31 soil samples were collected at 22 locations as presented above. Laboratory results for contaminants in soil
are presented in Annexure D and laboratory reports are included in Annexure E.

The key findings of the laboratory results are summarised in Table 9.1.

Table 9.1 Soil laboratory results summary

Analytes Results

Asbestos Absent in all samples

BTEXN Less than laboratory limits of reporting (LOR) in all samples

OCP/OPP Less than the laboratory LOR in all samples

Metals Greater than the laboratory LOR in all samples (for one or more metals) but less than the
adopted SAC

PFAS Greater than the laboratory LOR in 12 samples but less than the adopted SAC

TRH Greater than the laboratory LOR in 3 samples but less than the adopted SAC

PAH Greater than the laboratory LOR in four samples but less than the adopted SAC

PCB Greater than the laboratory LOR in one sample but less than the adopted SAC
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9.2 Groundwater

9.2.1 Hydrogeological conditions

The key findings of the groundwater investigation are:

. the groundwater flow is to the west/north west, governed by topography;

. the depth to the water table ranges from 5 to 10 m bgl;

. the aquifer within the Tertiary Basalt is mostly unconfined and of low to moderate permeability. Hydraulic
conductivity ranges from 0.1 m/day in fresh to slightly weathered basalt to 10 m/day in highly weathered
and/or fractured basalt;

. alluvium is present along the unnamed drainage feature that flows through the site entering in the south
east corner and flowing in a north westerly direction. It consists of unconsolidated sandy silty clay flow
permeability with a hydraulic conductivity in the order of 10 m/day; and

. groundwater is fresh to slightly brackish and slightly alkaline.

9.2.2  Laboratory results

Laboratory reported results of groundwater are tabulated in Annexure D and summarised in Table 9.2.

Table 9.2 Groundwater laboratory results summary

Analytes Results

Asbestos Absent in all samples

BTEXN Less than laboratory limits of reporting (LOR) in all samples

OCP/OPP Less than the laboratory LOR in all samples

Metals Concentrations of metals including aluminium, chromium, copper, iron, lead, nickel and zinc

greater than the laboratory LOR were reported in all shallow bores, with concentrations
greater than the adopted SAC, where applicable, in MB01, MBO03 (except lead), MBO4A
(except copper and nickel), MBO5 (except copper and lead) and MBO6.

PFAS Greater than the laboratory LOR in 3 samples (MB03, MBO5 and MBO06) from the western
site boundary, but less than the SAC for human health and ecological protection

TRH Greater than the laboratory LOR in 3 samples but less than the adopted SAC

PAH Greater than the laboratory LOR in four samples but less than the adopted SAC

PCB Greater than the laboratory LOR in one sample but less than the adopted SAC

9.2.3 Metals in groundwater

With the exception of MBO01, total metals concentrations recorded at all shallow bores were generally
consistent, including MBO4A and MBO02, located up-gradient on the eastern boundary of the initial study area.
This suggests the concentrations reported are likely to be representative of ambient or background conditions.
However, the potential for an off-site source of metals contamination to the east cannot be precluded based on
the results.
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Deep bore MB04B reported significantly lower concentrations of metals suggesting that the concentrations in
the shallow bores may be associated with the mineralogy of the surface soils, or presence of contamination that
has not reached the deeper part of the aquifer given its low vertical hydraulic conductivity.

Samples taken at MBO1, located near an abandoned hangar and a former UST, reported metals concentrations,
particularly iron, aluminium, cobalt copper and nickel, approximately an order of magnitude higher than all other
locations. These results potentially indicate a local contamination source(s) in this area. This is not unexpected
given the presence of infrastructure and buildings in the vicinity of MBO1.

9.3 Materials

Scattered clusters of ACM such as sheet debris and pipe fragments were found at 19 separate locations across
the initial study area during the inspection of 8 and 8 April 2019, of which 11 of the locations were sampled and
subsequently analysed. All 11 samples contained non-friable asbestos and it can be inferred that fragments at
the other eight locations contain asbestos.

The ACM was observed scattered across the surface and is not considered likely to be associated with any
notable fill material. However, there is a potential for ACM to be present below the surface of the site in pockets
of fill material or where earthworks or erosion has caused disturbance to the soil.

The MA report undertaken by Robson Environmental is included in Annexure G.

Fragments of potential ACM were also observed during the inspection of Lot 3 in DP 238762 on 22 August, near
the entrance gate, around the house and in the dry creek bed on the eastern area. These fragments may be
associated with the weathering of buildings on site and/or being washed onto the site during periods of water
flow in the creek.

9.4 Hazardous materials

A non-intrusive MA was undertaken in the buildings on Lot 14 only. A non-intrusive MA was not undertaken in
the buildings on Lot 3.

The survey involved a visual inspection of accessible, representative, construction materials and the collection
and analysis of sampled materials suspected of being potentially hazardous to human health. During the
walkover, scattered clusters of ACM fragments were observed in 19 separate locations across the site, of which
11 of the locations were sampled and subsequently analysed (Robson 2019). The key findings of this
investigation are:

. ACM was assumed to be present in both the administration building (light wiring in ground floor toilets,
presumed to be friable) and the hangars (ground floor electrical switchboard, presumed non-friable)
(refer to Figure 6.1). Due to both being live, confirmatory sampling could not be undertaken.

. No asbestos was detected in 24 samples collected throughout the buildings, including from window
sealants, walls, ceilings and floors.

. Lead paint was identified throughout the internal and external surfaces of the administration building
and the walls, trims and structural beams of the hangars.

. Synthetic Mineral Fibre batts were found in the office ceiling space and the hot water heater of the
administration building’s laundry.

. PCB containing capacitor units were identified within the fluorescent light fittings.
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. Two air conditioning and refrigeration units were identified as containing ozone depleting substances.

It is noted that the buildings subject to the MA on Lot 14 are not located within the site. The MA report is
included in Annexure H.

As noted above, the house on Lot 3 in DP 238762 was observed to have a fibre cement sheeting roof, which is
consider likely to contain asbestos.

9.5 Summary

The results of the intrusive investigation suggest there is no significant contamination in the areas assessed, that
would preclude the development of the proposed segment factory.

Asbestos was not reported in any soil samples analysed, however, it is noted that the MA identified fragments
of ACM on the surface at multiple locations. The potential for fragments of ACM to weather and cause asbestos
contamination of soils cannot be precluded and management measures will be required for construction of the
proposed segment factory.

No PFAS was reported in soil or groundwater at concentrations greater than the adopted SAC. PFAS was
reported in soil in the vicinity of the airfield buildings and in the south-western corner of the site, while
concentrations in groundwater were reported above the LOR in three monitoring wells at the western site
boundary. There are multiple potential sources of PFAS contamination in the vicinity of the site. However, at
the concentrations reported PFAS is not considered to present an unacceptable risk to human health or the
environment and no immediate remediation or management is considered necessary. In the event that
groundwater is intersected during the construction works and requires storage and/or off-site discharge (for
example, dewatering of excavations), further testing should be undertaken prior to release to confirm the results
of this preliminary assessment. Water with elevated concentrations of PFAS (i.e. greater than the adopted SAC)
may require treatment or disposal at an appropriately licenced waste facility.

Hydrocarbons were reported in surface soil at two locations near the airfield buildings, at concentrations less
than the SAC. At one of these locations (SB05) a deeper sample did not report concentrations of hydrocarbons
greater than the laboratory LOR. Additionally, groundwater samples did not exhibit any sign of hydrocarbon
contamination suggesting the hydrocarbons remain within the superficial soil layer and have not migrated to
the water table.

Concentrations of total metals were reported in the groundwater samples analysed, with concentrations greater
than the SAC for metals including aluminium, chromium, copper, iron, lead, nickel and zinc at one or more
locations. However, due to the disturbed nature of the surrounding environment and the distance to the nearest
notable surface water receptor, this is not considered to present an unacceptable risk. Metals concentrations
were generally consistent in shallow groundwater across the site, including the up-gradient bores. Higher
concentrations of metals were reported in MBO1, in the vicinity of the old hangar, indicating a potential localised
source of metals contamination in this area. No metals were reported in soil samples at concentrations greater
than the adopted soil SAC.

A preliminary conceptual site model (CSM) has been developed to identify source-pathway-receptor linkages to
human or environmental receptors. The preliminary CSM is discussed in more detail in Section 10 of this report.
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10 Preliminary conceptual site model

10.1 Introduction

A preliminary CSM is a qualitative description of the mechanisms by which potential and/or complete exposure
pathways exist between known or potential sources of property impacts, and human or environmental
receptors.

In order for human or ecological receptors to be exposed to a chemical contaminant at the site, a complete
exposure pathway must exist. An exposure pathway describes the course a chemical or physical agent takes
from the source to the exposed individual and generally includes the following elements (USEPA, 1989):

. a source and mechanism of chemical release;

. a retention or transport medium (or media where chemicals are transferred between media);
. a point of potential contact with the contaminated media; and

. an exposure route (eg ingestion, inhalation) at the point of exposure).

Where one or more of the above elements is missing, the exposure pathway is considered to be incomplete and
there is therefore no direct risk to the receptors. Where this is identified, the exposure pathway does not
warrant further assessment.

10.2 Sources of contamination

Potential sources of contamination at the site have been refined based on the outcomes of the field investigation
and are summarised below. Contamination identified in the northern portion of Lot 14 has not been considered
in development of the preliminary CSM as this area is not part of the site. Sources of contamination within the
site are considered to comprise:

. topsoil, due to identification of ACM fragments across the surface of the site (including potential ACM in
Lot 3in DP 238762);

. groundwater, where concentrations of metals were reported to be greater than the SAC for the
protection of ecosystems (95%);

. buildings and the storage area in Lot 3 in DP 238762; and

. the site of the potential air crash in southern portion of the site (potential contaminants include TRH, but
PFAS considered unlikely due to date of crash).

10.3  Potential receptors and pathways

Sensitive human and ecological receptors identified for the site include:

. intrusive (i.e. ground excavation) workers (on-site and off-site);
. commercial workers (on-site and off-site);
. soil ecosystem;
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flora and fauna on-site and down gradient;
surface water and sediment ecosystems; and

local groundwater system.

Pathways between the potential sources of contamination, without appropriate management controls, and
these sensitive receptors include:

dermal contact between workers and contaminated soils and surface water and/or groundwater: could
potentially occur during earthworks (eg excavation of contaminated soil), topsoil removal, stockpiling and
use;

ingestion of contaminated soil and/or groundwater by segment factory personal or persons working in
the vicinity: unlikely under the current and proposed land use, with use of groundwater and surface water
for water supply or irrigation not expected;

inhalation of dust and/or asbestos fibres: unlikely during the segment factory operation but could occur
during construction phases, for example during excavation and surface levelling activities, or if
contaminated topsoil is reused during site development;

impact to ecological receptors via migration of contaminated water: rainfall leaching through the surface
soils could enter the groundwater system and contaminated groundwater discharge into water courses,
resulting in a potential impact to ecosystems; and

migration of impacted sediment and surface water runoff may contain contaminants of concern and
discharge into the nearby watercourses.

The preliminary CSM schematic is presented in Figure 10.1.
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10.4

Risk assessment

The risk criteria considered are outlined in Table 10.1. Table 10.2 summarises the current land use and activities
associated with the proposed segment factory and the anticipated level of risk associated with each activity from
a contamination perspective.

Table 10.1

Consequence

Preliminary qualitative risk matrix

Likelihood of contamination to be present or to occur

Very unlikely to be
present at
concentrations
above the relevant
assessment criteria
and limited in extent

Potentially present at
concentrations above
the relevant
assessment criteria
and limited in extent

Potentially present at
concentrations above
the relevant
assessment criteria
and widespread

Known to be present at
concentrations above
the relevant assessment
criteria and widespread

No or unlikely
exposure pathway
for human or
ecological receptors
either now, during,
or post construction

Complete exposure
pathway for human
or ecological
receptors likely to
be present either
now, during, or post
construction

Complete exposure
pathway for human
or ecological
receptors present
either now, during,
or post construction

Low

Low

Medium

Low

Medium

Medium
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Table 10.2 Assessment of impacts and contaminants of concern — construction phase
Project element CoPC Description Likelihood of Consequence Potential Potential contamination
contamination contamination  risk following
to be present risk remediation/management
or occur
Construction phases
Demolition and Asbestos, Potential ACM (and other hazardous building materials) at the Potentially Likely exposure
removal of buildings hydrocarbons, Lot 3 buildings, given the age of the buildings and confirmed presentin pathway for human
and facilities metals presence of ACM in other buildings at the airfield. Their removal existing receptors.
will require management plans. buildings Management plan
and appropriate
measures required.
Removal, storage and Asbestos, Construction activities would include clearing, removal of ACM was Likely exposure for
use of topsoil metals, PAHs,  topsoil and vegetation (topsoil excavated would be stockpiled presentatthe  human receptors.
hydrocarbons,  on site for later use, where possible). site surface. An emu-bob to
PFAS Other clear surface

Fragments of ACM were identified on surface soils across the
site. PFAS, PAHs, hydrocarbons and metals were found to be
present within the topsoil but at concentrations less than the
adopted SAC.

All removal, stockpiling and use of possibly contaminated
topsoil will therefore require appropriate management and
mitigation (e.g. use of appropriate personal protective
equipment and bunding of the stockpile).

contaminants
present but at
concentrations
below health
and ecological
criteria.

fragments of ACM
will be required
prior to disturbance
of topsoil.

Topsoil will then be
excavated and
stored with
appropriate
controls to
minimize exposure.
Topsoil will require
validation before
being reused on-
site.
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Table 10.2 Assessment of impacts and contaminants of concern — construction phase

Project element CoPC Description Likelihood of Consequence Potential Potential contamination
contamination contamination  risk following
to be present risk remediation/management
or occur
Earthworks Metals, PAHs, Excavation will be carried out at the site to provide level Known to be Likely exposure
hydrocarbons,  surfaces, establish the access road and create the required present butat  pathway for
asbestos, PFAS  trenches for drainage. concentrations  potential ecological
Excavated material could be reused on-site for filling and below heaI.th receptors.
compaction. and ecologlcelzl Risks of exposure
criteria in soil.
Field investigations showed high concentrations of metals in the pathways for _
soil and groundwater, potentially hazardous for human and No data for human receptors in

south eastern Lot 3in DP 238762.
portion of site.  Targeted sampling
to be undertaken.

ecological receptors.

Concentrations of other contaminants in soil (PFAS, PAHs,
hydrocarbons and asbestos) were not reported above the
adopted SAC.

All earthworks will require appropriate management and
mitigation measures.

Site preparation and emplacement of material will restrict the
pathway to ecological receptors. Appropriately designed surface
water diversion systems should be installed to prevent erosion
and manage infiltration through the stockpiles during rain and
flooding events.

The final design of the stockpiles should include appropriate
bunding to limit pathways to ecological receptors.

Vehicle use and Hydrocarbons,  Contamination may occur due to spills or leaks of fuels, oils, etc  Unlikely, Unlikely exposure

storage PAHs from vehicles used in the construction of the site. unlikely to pathway for human
occur in or ecological
significant receptors.
volumes.
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Table 10.3 Assessment of impacts and contaminants of concern — operational phase

Project element Contaminants  Description Likelihood of Consequence Potential Potential contamination
of Potential contamination contamination  risk following
Concern to be present risk remediation/management
(COPCQ) or occur

Segment factory operation

Storage, use and Metals, PAHs,  Contamination may occur due to spills or unplanned releases of ~ Potentially Unlikely exposure
transport of hazardous  hydrocarbons,  materials that are considered contaminants during the present. pathway for human
materials hazardous construction and operation phases of the project. This can or ecological
chemicals include fuels or hazardous chemicals, such as hydraulic fluids or receptors during
herbicides and potential spills at storage locations, use construction and
locations, or during transport. operation with
appropriate
management
controls in place.
Vehicle use and Hydrocarbons, Contamination may occur due to spills or leaks of fuels, oils, etc Unlikely, Unlikely exposure
storage PAHs from vehicles accessing the site. unlikely to pathway for human
occur in or ecological
significant receptors.
volumes.
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Table 10.4

Project element

Contaminants

Description

Assessment of impacts and contaminants of concern — decommissioning phase

Likelihood of

Consequence

Potential

Potential contamination

of Potential contamination contamination  risk following
Concern to be present risk remediation/management
(COPCQ) or occur
Decommissioning
Decommissioning after ~ Metals, PAHs,  The site will be decommissioned after completion of Snowy 2.0 Unlikely to be Unlikely exposure
completion of works hydrocarbons,  works. The proposed extent of remediation/rehabilitation present at pathway for human
hazardous required at the site is currently unknown. concentrations  or ecological
chemicals above criteria receptors.
if management
plans and
controls are
implemented
during

construction
and operation
phases.
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11 Remediation and management

11.1  Further Investigations

This contamination assessment comprises a Preliminary Site Investigation (PSI) with limited sampling and is
considered to satisfy the requirements of an EIS with regards to contamination. The results of sampling
undertaken in the initial study area provide additional information on the contamination status of the site and
will help to inform planning and management of construction activities and the factory operations.

Additional sampling could be undertaken in Lot 3 in DP 238762 to help refine the understanding of ground
conditions, and provide further information prior to site preparation and construction. EMM recommends
targeted soil sampling around the buildings, transmission tower, service pit, air crash site and creek bed.
Sampling of potential ACM fragments is also recommended to confirm the presence or absence of asbestos.

The vertical extent of intrusive investigations undertaken was limited to the upper 0.5 m of soil. Should the
proposed development require excavation to depths greater than 0.5 m, targeted sampling in the areas of
foundations or footings is also recommended.

In addition, it is recommended that a MA of buildings located in the southern site area is completed prior to
their demolition, to inform management requirements associated with HBM.

11.2 Remediation

Due to the presence of ACM fragments on the surface of the site (including potential ACM in Lot 3 in DP238762),
it is recommended that a surface clearance (emu-bob or similar) is undertaken prior to construction activities
commencing.

An Asbestos Management Plan (AMP) should be developed in accordance with the SafeWork Australia Asbestos
Codes of Practice and Guidance Notes, NSW legislative requirements and relevant Australia and New Zealand
Standards (WA DoH, 2009), to document the proposed remediation methodology and validation requirements.

11.3 Management

It is recommended that environmental management requirements for the site during the construction and
operation of the proposed segment factory are documented in an Environmental Management Plan (EMP). The
following sections outline specific requirements for this site.

11.3.1 Material re-use

Any material excavated and stockpiled on-site requires further testing to confirm its suitability for re-use on the
site, or to appropriately classify the material of off-site disposal in accordance with the NSW EPA (2014) Waste
Classification Guidelines. A materials classification plan should be prepared as part of the EMP outlining the
required frequency of sampling, sampling methodology, assessment criteria for re-use and for off-site disposal,
and analytical suites.

11.3.2 Imported fill
The EMP will specify that any fill materials imported to the site must be certified as VENM or ENM. Requirements

for assessing imported fill materials and a material tracking protocol will be addressed in the appropriate project
documents.
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11.3.3 Contaminated land

There is potential to encounter unidentified contamination during the construction works. The EMP should
include procedures and controls applicable to managing contamination, including preventing contamination as
a result of construction and operational activities, as summarised below:

. an unexpected finds protocol, including procedures to identify potentially contaminated land, such as the
observation of discolouration or staining of soils, visible signs of plant stress, presence of drums or other
waste material, stockpiles or fill material, or odours. Where signs of contamination are identified,
whether from known or unexpected sources, construction work within the affected areas would cease
until a contamination assessment was undertaken to advise the need for further investigation or
remediation;

. procedures for handling and storing waste, including handling of potentially or known contaminated
material and protocols for waste classification and disposal; and

. an outline of control measures required to divert or capture surface water runoff from operational and
storage areas of the factory. It is noted that the proposed project includes a first flush system in
operational and aggregate storage areas.

Any assessment or management/remediation must be completed by suitably qualified and experienced persons
in accordance with guidelines made or approved under the CLM Act.

In the event that stockpiles and the storage of fuels or chemicals are proposed within the construction area, all
works must be designed to Australian Standards and all storage areas located at a distance of greater than 50 m
from a watercourse. Any proposed oil/fuel storage bunds must be constructed and maintained in accordance
with the Safe Work Australia (2017) National Standard for the Storage and Handling of Workplace Dangerous
Goods and WorkCover NSW (2005) Storage and Handling of Dangerous Goods Code of Practice. Vehicles and
machines must be properly maintained to minimise risk of fuel and oil leaks.

Management practices will be implemented to prevent hydrocarbon spills during construction activities (e.g. re-
fuelling, maintenance, hydrocarbon storage) and appropriate spill containment materials must be available to
clean-up spills if they occur.

11.3.4 Water quality, erosion and sediment controls

The EMP will outline water quality control measures to prevent potential contaminating materials entering the
environment.

An erosion and sediment control plan will be prepared as part of the EMP. Where possible, containment
measures and structures will be used to capture and/or treat runoff during the construction and operation of
the proposed segment factory.

Control measures would not be removed until operations at the factory are complete. Disturbed areas would
be re-vegetated where possible as part of the decommissioning works.

Further details on water management at the site is discussed in the project Water Assessment.
11.3.5 Decommissioning
Decommissioning of the site may also include requirements for remediation and restoration, based on the

proposed future land use. The EMP should outline the required site closure standard and any works required to
confirm contamination status at the end of operations.
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12 Conclusion and recommendations

12.1 Conclusions

This Contamination Assessment was completed to support the EIS for the proposed segment factory, required
as part of the construction of Snowy 2.0. It is proposed to develop a factory that will manufacture concrete
segments that will be used to line the underground tunnels excavated as part of the Exploratory Work and the
Main Works. The preferred location of the proposed segment factory is on land owned by Snowy Hydro in Polo
Flat, an industrial area to the north-east of Cooma.

This assessment included the review of historical information, a site inspection and an intrusive investigation in
targeted areas of the site. The desktop investigation identified potential on site sources of contamination,
including site buildings and fragments of ACM at the site surface, and off-site sources of potential contamination
that may have migrated onto the site. The findings of the site inspection and intrusive investigation did not
indicate the presence of significant contamination in the areas investigated, in the context of future
commercial/industrial land use. Groundwater was identified as having concentrations of metals greater than
the adopted assessment criteria for protection of 95% of species in freshwater. However, due to the disturbed
nature of the surrounding environment and the distance to any substantial watercourse, this is not considered
to present an unacceptable risk or preclude the proposed development on the site.

The conceptual site model identified complete linkages between contamination sources, pathways and
receptors, however, the risk assessment identified that remediation and management measures could be
implemented to reduce the identified risks during construction and site operation.

Remediation and management measures are therefore recommended to minimise impacts to site users,
surrounding workers and the environment. A EMP would be required for construction and operation of the
facility.

12.2 Recommendations

Recommendations for remediation and management comprise:

. addressing the limited data available in the south-eastern portion of the site Targeted soil sampling is
recommended in the vicinity of the transmission tower, buildings and storage area, services pit, air crash
site and creek bed. A hazardous materials assessment of the buildings in this portion of the site should
also be undertaken prior to demolition;

. a surface clearance (emu bob or similar) should be undertaken to remove fragments of ACM observed at
the site surface. An asbestos management plan (AMP) would be required to document the clearance
methodology and validation requirements, in accordance with the relevant regulations and guidelines.
The surface clearance should be extended across the south eastern portion of the site for completeness;

. due to the identification of ACM at the site surface, topsoil or other materials excavated from the site will
require further testing to confirm suitability for re-use on-site or appropriate classification for off-site
disposal. Any materials imported to the site must be certified as VENM or ENM (note this requirement is
in addition to any technical specification required for construction purposes and does not apply to
aggregates brought onto site for concrete production); and

. preparation of an EMP, as discussed in Section 12, is recommended to document the above
requirements, as well as typical environmental management measures, including:
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an unexpected finds protocol, including procedures to identify and manage contamination, if
encountered;

procedures for the handling and storage of waste, including contaminated materials;
surface water management and sediment and erosion control;
requirements for the storage of dangerous goods and other materials; and

an outline of decommissioning requirements, including remediation and rehabilitation if
necessary.
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Annexure A

Lot Search report




LOTSEARCH

LOTSEARCH ENVIRO PROFESSIONAL

Date: 13 Mar 2019 19:06:30
Reference: LS005414 EP
Address: Polo Flat Road, Cooma, NSW 2630

Disclaimer:

The purpose of this report is to provide an overview of some of the site history, environmental risk and planning
information available, affecting an individual address or geographical area in which the property is located. It is not a
substitute for an on-site inspection or review of other available reports and records. It is not intended to be, and should
not be taken to be, a rating or assessment of the desirability or market value of the property or its features.

You should obtain independent advice before you make any decision based on the information within the report.

The detailed terms applicable to use of this report are set out at the end of this report.
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Location Confidences

Where Lotsearch has had to georeference features from supplied addresses, a location confidence has been
assigned to the data record. This indicates a confidence to the positional accuracy of the feature. Where
applicable, a code is given under the field heading “LC” or “LocConf’. These codes lookup to the following
location confidences:

LC Code Location Confidence

Premise match Georeferenced to the site location / premise or part of site

General area or suburb match Georeferenced with the confidence of the general/approximate area
Road match Georeferenced to the road or rail

Road intersection Georeferenced to the road intersection

Feature is a buffered point Feature is a buffered point

Land adjacent to geocoded site Land adjacent to Georeferenced Site

Network of features Georeferenced to a network of features



Dataset Listing

Datasets contained within this report, detailing their source and data currency:

Dataset Name Custodian Supply Currency  Update Dataset No. No. No.
Date Date Frequency Buffer Features Features Features
(m) Onsite  within within
100m Buffer
Cadastre Boundaries NSW Department of Finance, 13/03/2019 13/03/2019 Daily - - - -
Services & Innovation
Topographic Data NSW Department of Finance, 11/01/2019 11/01/2019 As - - - -
Services & Innovation required
List of NSW contaminated sites notified Environment Protection Authority 18/02/2019 09/01/2019 Monthly 1000 0 0 1
to EPA
Contaminated Land Records of Notice  Environment Protection Authority 11/03/2019 11/03/2019 Monthly 1000 0 0 0
Former Gasworks Environment Protection Authority 04/03/2019 11/10/2017 Monthly 1000 0 0 0
National Waste Management Facilities Geoscience Australia 05/02/2019 07/03/2017 Quarterly 1000 0 0 1
Database
EPA PFAS Investigation Program Environment Protection Authority 04/03/2019 04/03/2019 Monthly 2000 0 0 0
Defence PFAS Investigation & Department of Defence 15/02/2019 15/02/2019 Monthly 2000 0 0 0
Management Program
Airservices Australia National PFAS Airservices Australia 11/03/2019 16/11/2018 Monthly 2000 0 0 0
Management Program
EPA Other Sites with Contamination Environment Protection Authority 13/12/2018 13/12/2018 Annually 1000 0 0 0
Issues
Licensed Activities under the POEO Environment Protection Authority 28/02/2019 28/02/2019 Monthly 1000 0 2 5
Act 1997
Delicensed POEO Activities still Environment Protection Authority 28/02/2019 28/02/2019 Monthly 1000 0 0 0
regulated by the EPA
Former POEO Licensed Activities now  Environment Protection Authority 28/02/2019 28/02/2019 Monthly 1000 3 3 4
revoked or surrendered
UPSS Environmentally Sensitive Zones Environment Protection Authority 14/04/2015 12/01/2010 As 1000 0 0 1
required
UBD Business Directory 1982 (Premise Hardie Grant Not 150 0 1 1
& Intersection Matches) required
UBD Business Directory 1982 (Road & Hardie Grant Not 150 - 3 3
Area Matches) required
UBD Business Directory 1970 (Premise Hardie Grant Not 150 0 0 0
& Intersection Matches) required
UBD Business Directory 1970 (Road & Hardie Grant Not 150 - 1 1
Area Matches) required
UBD Business Directory 1961 (Premise Hardie Grant Not 150 0 0 0
& Intersection Matches) required
UBD Business Directory 1961 (Road & Hardie Grant Not 150 - 0 0
Area Matches) required
UBD Business Directory 1950 (Premise Hardie Grant Not 150 0 0 0
& Intersection Matches) required
UBD Business Directory 1950 (Road & Hardie Grant Not 150 - 0 0
Area Matches) required
UBD Business Directory Drycleaners & Hardie Grant Not 500 0 0 0
Motor Garages/Service Stations required
(Premise & Intersection Matches)
UBD Business Directory Drycleaners & Hardie Grant Not 500 - 0 0
Motor Garages/Service Stations (Road required
& Area Matches)
Points of Interest NSW Department of Finance, 11/01/2019 11/01/2019 Quarterly 1000 1 5 24
Services & Innovation
Tanks (Areas) NSW Department of Finance, 11/01/2019 11/01/2019 Quarterly 1000 0 0 0
Services & Innovation
Tanks (Points) NSW Department of Finance, 11/01/2019 11/01/2019 Quarterly 1000 0 0 3
Services & Innovation
Major Easements NSW Department of Finance, 11/01/2019 11/01/2019 Quarterly 1000 1 4 11
Services & Innovation
State Forest NSW Department of Finance, 18/01/2018 18/01/2018 As 1000 0 0 0

Services & Innovation required



Dataset Name

NSW National Parks and Wildlife
Service Reserves

Hydrogeology Map of Australia
Botany Groundwater Management
Zones

Groundwater Boreholes

Geological Units 1:250,000

Geological Structures 1:250,000
Naturally Occurring Asbestos Potential
Soil Landscapes

Atlas of Australian Soils
Environmental Planning Instrument
Acid Sulfate Soils

Atlas of Australian Acid Sulfate Soils
Dryland Salinity - National Assessment
Dryland Salinity Potential of Western
Sydney

Mining Subsidence Districts

SEPP State Significant Precincts
Environmental Planning Instrument

Land Zoning
Commonwealth Heritage List

National Heritage List

State Heritage Register - Curtilages

Environmental Planning Instrument
Heritage

Bush Fire Prone Land

Vegetation of Southern Forests

Ramsar Wetlands of Australia

Groundwater Dependent Ecosystems

Inflow Dependent Ecosystems
Likelihood

NSW BioNet Species Sightings

Custodian

NSW Office of Environment &
Heritage

Commonwealth of Australia
(Geoscience Australia)

NSW Department of Primary
Industries

NSW Dept. of Primary Industries -
Water NSW; Commonwealth of
Australia (Bureau of Meteorology)

NSW Dept. of Industry, Resources &
Energy

NSW Dept. of Industry, Resources &
Energy

NSW Dept. of Industry, Resources &
Energy

NSW Office of Environment &
Heritage

CSIRO

NSW Department of Planning and
Environment

CSIRO

National Land and Water Resources
Audit

NSW Office of Environment &
Heritage

NSW Department of Finance,
Services & Innovation

NSW Department of Planning and
Environment

NSW Department of Planning and
Environment

Australian Government Department
of the Environment and Energy -
Heritage Branch

Australian Government Department
of the Environment and Energy -
Heritage Branch

NSW Office of Environment &
Heritage

NSW Department of Planning and
Environment

NSW Rural Fire Service

NSW Office of Environment &
Heritage

Commonwealth of Australia
Department of the Environment

Bureau of Meteorology

Bureau of Meteorology

NSW Office of Environment &
Heritage

Supply
Date

16/01/2019

08/10/2014

15/03/2018

24/07/2018

20/08/2014

20/08/2014

04/12/2015

12/08/2014

19/05/2017

12/03/2019

19/01/2017

18/07/2014

12/05/2017

13/07/2017

12/03/2019

12/03/2019

16/01/2019

16/01/2019

16/01/2019

12/03/2019

26/02/2019

09/12/2014

08/10/2014

14/08/2017

14/08/2017

13/03/2019

Currency
Date

14/11/2018

17/03/2000

01/10/2005

23/07/2018

24/09/2015

17/02/2011

09/11/2018

21/02/2013

12/05/2013

01/01/2002

01/07/2017

04/07/2104

08/02/2019

31/07/2018

28/09/2018

09/11/2018

18/01/2019

01/11/2018

10/10/2011

24/06/2011

15/05/2017

15/05/2017

13/03/2019

Update
Frequency

Annually

As
required

As
required

Annually

None
planned

None
planned

Unknown

None
planned

As
required

Weekly

As
required

None
planned

None
planned

As
required
Weekly
Weekly

Unknown

Unknown

Quarterly
Weekly
Quarterly
Unknown
As
required

Unknown

Unknown

Weekly

Dataset No. No. No.
Buffer ~ Features Features Features
(m) Onsite  within within
100m Buffer
1000 0 0 0
1000 1 1 1
1000 0 0 0
2000 0 0 27
1000 2 - 5)
1000 2 - 4
1000 0 0 0
1000 1 - 3
1000 1 1 2
500 0
1000 1 1 1
1000 0 0 0
1000 - - -
1000 0 0 0
1000 0 0 0
1000 1 5 32
1000 0 0 0
1000 0 0 0
1000 0 0 1
1000 0 1 7
1000 0 0 1
1000 0 1 2
1000 0 0 0
1000 0 0 0
1000 0 0 0
10000 - - -



Aerial Imagery 2018
Polo Flat Road, Cooma, NSW 2630
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Data Source Aerial Imagery: © 2019 Google Inc, used Coordinate System:
with permission. Google and the Google logo are GDA 1994 MGA Zone 56
registered trademarks of Google Inc.

Legend

D Site Boundary
[ sutrer 150m

Date: 12 March 2019




Contaminated Land & Waste Management Facilities

Polo Flat Road, Cooma, NSW 2630
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Contaminated Land & Waste Management Facilities

Polo Flat Road, Cooma, NSW 2630

List of NSW contaminated sites notified to EPA

Records from the NSW EPA Contaminated Land list within the dataset buffer:

Map  Site Address Suburb Activity Management  Status Location Dist Direction
Id Class Confidence (m)
329 Lowes 2-4 Sharp Cooma Other Regulation Current Premise 954m  West

Petroleum Street
Cooma Depot

and Service

Station

(Former BP

Reliance

Petroleum)

Petroleum  under CLM Act EPA List Match
not required

The values within the EPA site management class in the table above, are given more detailed explanations

in the table below:

EPA site management class

Contamination being managed
via the planning process (EP&A
Act)

Contamination currently
regulated under CLM Act

Contamination currently
regulated under POEO Act

Contamination formerly
regulated under the CLM Act

Contamination formerly
regulated under the POEO Act

Contamination was addressed
via the planning process (EP&A
Act)

Ongoing maintenance required
to manage residual
contamination (CLM Act)

Regulation being finalised

Regulation under the CLM Act
not required

Under assessment

Explanation

The EPA has completed an assessment of the contamination and decided that the contamination is
significant enough to warrant regulation. The contamination of this site is managed by the consent
authority under the Environmental Planning and Assessment Act 1979 (EP&A Act) planning approval
process, with EPA involvement as necessary to ensure significant contamination is adequately
addressed. The consent authority is typically a local council or the Department of Planning and
Environment.

The EPA has completed an assessment of the contamination and decided that the contamination is
significant enough to warrant regulation under the Contaminated Land Management Act 1997 (CLM
Act). Management of the contamination is regulated by the EPA under the CLM Act. Regulatory
notices are available on the EPA’'s Contaminated Land Public Record of Notices.

The EPA has completed an assessment of the contamination and decided that the contamination is
significant enough to warrant regulation. Management of the contamination is regulated under the
Protection of the Environment Operations Act 1997 (POEO Act). The EPA’s regulatory actions under
the POEO Act are available on the POEO public register.

The EPA has determined that the contamination is no longer significant enough to warrant regulation
under the Contaminated Land Management Act 1997 (CLM Act). The contamination was addressed
under the CLM Act.

The EPA has determined that the contamination is no longer significant enough to warrant regulation.
The contamination was addressed under the Protection of the Environment Operations Act 1997
(POEO Act).

The EPA has determined that the contamination is no longer significant enough to warrant regulation.
The contamination was addressed by the appropriate consent authority via the planning process
under the Environmental Planning and Assessment Act 1979 (EP&A Act).

The EPA has determined that ongoing maintenance, under the Contaminated Land Management Act
1997 (CLM Act), is required to manage the residual contamination. Regulatory notices under the CLM
Act are available on the EPA's Contaminated Land Public Record of Notices.

The EPA has completed an assessment of the contamination and decided that the contamination is
significant enough to warrant regulation under the Contaminated Land Management Act 1997. A
regulatory approach is being finalised.

The EPA has completed an assessment of the contamination and decided that regulation under the
Contaminated Land Management Act 1997 is not required.

The contamination is being assessed by the EPA to determine whether regulation is required. The
EPA may require further information to complete the assessment. For example, the completion of
management actions regulated under the planning process or Protection of the Environment
Operations Act 1997. Alternatively, the EPA may require information via a notice issued under s77 of
the Contaminated Land Management Act 1997 or issue a Preliminary Investigation Order.

NSW EPA Contaminated Land List Data Source: Environment Protection Authority
© State of New South Wales through the Environment Protection Authority



Contaminated Land & Waste Management Facilities
Polo Flat Road, Cooma, NSW 2630

Contaminated Land: Records of Notice

Record of Notices within the dataset buffer:

e - "

N/A No records in
buffer

Contaminated Land Records of Notice Data Source: Environment Protection Authority
© State of New South Wales through the Environment Protection Authority

Terms of use and disclaimer for Contaminated Land: Record of Notices, please visit
http://www.epa.nsw.gov.au/cIm/clmdisclaimer.htm

Former Gasworks

Former Gasworks within the dataset buffer:

o -

N/A  No records in buffer

Former Gasworks Data Source: Environment Protection Authority
© State of New South Wales through the Environment Protection Authority

National Waste Management Site Database

Sites on the National Waste Management Site Database within the dataset buffer:

661 Cooma Cooma Monaro Cooma Landfill

Operati Premise 965 South
Monaro Landfill Highway onal Match m
Shire
Council

Waste Management Facilities Data Source: Geoscience Australia
Creative Commons 3.0 © Commonwealth of Australia http://creativecommons.org/licenses/by/3.0/au/deed.en

Lotsearch Pty Ltd ABN 89 600 168 018



PFAS Investigation Sites

Polo Flat Road, Cooma, NSW 2630

EPA PFAS Investigation Program

Sites that are part of the EPA PFAS investigation program, within the dataset buffer:

Id Site Address Loc Dist Dir
Conf

N/A No records in buffer

EPA PFAS Investigation Program: Environment Protection Authority
© State of New South Wales through the Environment Protection Authority

Defence PFAS Investigation & Management Program

Sites being investigated or managed by the Department of Defence for PFAS contamination within the
dataset buffer:

Property ID Base Name Address Loc Dist Dir
Conf

N/A No records in buffer

Defence PFAS Investigation & Management Program Data Custodian: Department of Defence, Australian Government

Airservices Australia National PFAS Management Program

Sites being investigated or managed by Airservices Australia for PFAS contamination within the dataset
buffer:

Map ID Site Name Impacts Loc Dist Dir
Conf

N/A No records in buffer

Airservices Australia National PFAS Management Program Data Custodian: Airservices Australia



EPA Other Sites with Contamination Issues

Polo Flat Road, Cooma, NSW 2630

EPA Other Sites with Contamination Issues

This dataset contains other sites identified on the EPA website as having contamination issues. This
dataset currently includes:
» James Hardie asbestos manufacturing and waste disposal sites

« Radiological investigation sites in Hunter's Hill
« Pasminco Lead Abatement Strategy Area

Sites within the dataset buffer:

Site Id Site Name Site Address Dataset Comments Location Distance Direction
Confidence

N/A No records in buffer

EPA Other Sites with Contamination Issues: Environment Protection Authority
© State of New South Wales through the Environment Protection Authority



Current EPA Licensed Activities
Polo Flat Road, Cooma, NSW 2630
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EPA Activities

Polo Flat Road, Cooma, NSW 2630

Licensed Activities under the POEO Act 1997

Licensed activities under the Protection of the Environment Operations Act 1997, within the dataset buffer:

EPL Organisation

3838 MONBEEF PTY
LIMITED

3838 MONBEEF PTY
LIMITED

3142  AUSTRALIAN
RAIL TRACK
CORPORATION
LIMITED

13421 JOHN HOLLAND
RAIL PTY LTD

6194  SNOWY MONARO COOMA LANDFILL

REGIONAL
COUNCIL

Name

MONBEEF MEAT
PROCESSING
PLANT AND
PREMISES

MONBEEF MEAT
PROCESSING
PLANT AND
PREMISES

Address Suburb

CARLAMINDA
ROAD

COOMA

CARLAMINDA
ROAD

COOMA

Australian Rail
Track Corporation
(ARTC) network
as defined by the
ARTC Network
Deeds within
NSW., SYDNEY,
NSW 2001

PO Box 215,
PARRAMATTA,
NSW 2124

8448 MONARO
HIGHWAY

COOMA

POEO Licence Data Source: Environment Protection Authority

© State of New South Wales through the Environment Protection Authority

Activity

Rendering or fat
extraction

Slaughtering or
processing
animals

Railway systems
activities

Railway systems
activities

Waste disposal
by application to
land

Loc Conf
Premise

Match

Premise
Match

Network of
Features

Network of
Features

Premise
Match

Distance

om

om

490m

490m

965m

Direction

East

East

North West

North West

South



Delicensed & Former Licensed EPA Activities
Polo Flat Road, Cooma, NSW 2630

N

A

Legend

D Site Boundary
D Report Buffer

Delicensed Activities still Regulated by EPA
N Former Licensed/Regulated Activities (revoked or surrendered)
Property Boundary V,J Surrendered Licences related to Other Activities on Waterways

incl. Application of Herbicides

N —
n———
=
&
=

—_—

\
N

\\ B
N\

ox

Scale:

T
0 100

T
200

400 600 800
Meters

Property Boundary Data Source:
© Department Finance, Services & Innovation 2019

Coordinate System:
GDA 1994 MGA Zone 56

Date: 13 March 2019




EPA Activities

Polo Flat Road, Cooma, NSW 2630

Delicensed Activities still regulated by the EPA

Delicensed activities still regulated by the EPA, within the dataset buffer:

Licence Organisation Name Address Suburb Activity Loc Distance  Direction
No Conf
N/A No records in

buffer

Delicensed Activities Data Source: Environment Protection Authority
© State of New South Wales through the Environment Protection Authority

Former Licensed Activities under the POEO Act 1997, now revoked or
surrendered

Former Licensed activities under the Protection of the Environment Operations Act 1997, now
revoked or surrendered, within the dataset buffer:

Licence  Organisation Location Status Issued Activity Loc Conf Distance Direction
No Date
4653 LUHRMANN WATERWAYS Surrendered Other Activities / Non Scheduled Network  Om Onsite
ENVIRONMENT THROUGHOUT Activity - Application of Herbicides  of
MANAGEMENT  NSW Features
PTY LTD
4838 Robert Orchard  Various Waterways  Surrendered Other Activities / Non Scheduled Network  Om Onsite
throughout New Activity - Application of Herbicides  of
South Wales - Features
SYDNEY NSW 2000
6630 SYDNEY WEED WATERWAYS Surrendered Other Activities / Non Scheduled Network  Om Onsite
& PEST THROUGHOUT Activity - Application of Herbicides  of
MANAGEMENT  NSW - PROSPECT, Features
PTY LTD NSW, 2148
11367 TRANSGRID Monaro Highway, Surrendered  30/03/2001 Hazardous, Industrial or Group A Premise  991m North
COOMA, NSW 2630 Waste Generation or Storage Match West

Former Licensed Activities Data Source: Environment Protection Authority
© State of New South Wales through the Environment Protection Authority



UPSS Sensitive Zones
Polo Flat Road, Cooma, NSW 2630
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Historical Business Directories

Polo Flat Road, Cooma, NSW 2630

1982 Business Directory Records
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Historical Business Directories
Polo Flat Road, Cooma, NSW 2630

1982 Business Directory Records
Premise or Road Intersection Matches

Records from the 1982 UBD Business Directory, mapped to a premise or road intersection, within the
dataset buffer:

Map Id Business Activity Premise Ref No. Location Distanceto  Direction
Confidence Property
Boundary or
Road
Intersection
1 ASSOCIATIONS, Cooma Race Club, .Racecourse., Cooma 154472 Premise Match  Om North

SOCIETIES, CLUBS
&/OR SPORTING
BODIES

Business Directory Content Derived from Universal Business Directories (UBD) - Licensed from Hardie Grant

1982 Business Directory Records
Road or Area Matches
Records from the 1982 UBD Business Directory, mapped to a road or an area, within the dataset buffer.

Records are mapped to the road when a building number is not supplied, cannot be found, or the road has
been renumbered since the directory was published:

Map Id Business Activity Premise Ref No. Location Distance to
Confidence Road
Corridor or
Area
2 JOINERY Coomalock Homes Pty. Ltd., Polo Flat Rd., Cooma 154735 Road Match Om
MANUFACTURERS
BRICK MFRS. &/OR Monaro Bricks Ltd., Polo Flat Rd., Cooma 154510 Road Match Oom
DISTS
3 WOOL, SKIN & HIDE New Zealand Trading Co. Pty. Ltd.. Carlaminda Rd., Polo Flat, 154999 Road Match 61m
BUYERS Cooma

Business Directory Content Derived from Universal Business Directories (UBD) - Licensed from Hardie Grant



Historical Business Directories

Polo Flat Road, Cooma, NSW 2630

1970 Business Directory Records
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Historical Business Directories
Polo Flat Road, Cooma, NSW 2630

1970 Business Directory Records
Premise or Road Intersection Matches

Records from the 1970 UBD Business Directory, mapped to a premise or road intersection, within the
dataset buffer:

Map Id Business Activity Premise Ref No. Location Distance to  Direction
Confidence Property
Boundary or
Road

Intersection

No records in buffer

Business Directory Content Derived from Universal Business Directories (UBD) - Licensed from Hardie Grant

1970 Business Directory Records
Road or Area Matches
Records from the 1970 UBD Business Directory, mapped to a road or an area, within the dataset buffer.

Records are mapped to the road when a building number is not supplied, cannot be found, or the road has
been renumbered since the directory was published:

Map Id Business Activity Premise Ref No. Location Distance to
Confidence Road
Corridor or
Area
1 WOOL, SKIN & HIDE New Zealand Trading Co. Pty. Ltd., Carlaminda Rd., Polo Flat 585720 Road Match 61m
BUYERS Cooma

Business Directory Content Derived from Universal Business Directories (UBD) - Licensed from Hardie Grant



Historical Business Directories
Polo Flat Road, Cooma, NSW 2630

1961 Business Directory Records
Premise or Road Intersection Matches

Records from the 1961 UBD Business Directory, mapped to a premise or road intersection, within the
dataset buffer:

No records in buffer

Business Directory Content Derived from Universal Business Directories (UBD) - Licensed from Hardie Grant

1961 Business Directory Records
Road or Area Matches

Records from the 1961 UBD Business Directory, mapped to a road or an area, within the dataset buffer.
Records are mapped to the road when a building number is not supplied, cannot be found, or the road has
been renumbered since the directory was published:

No records in buffer

Business Directory Content Derived from Universal Business Directories (UBD) - Licensed from Hardie Grant

Lotsearch Pty Ltd ABN 89 600 168 018 20



Historical Business Directories
Polo Flat Road, Cooma, NSW 2630

1950 Business Directory Records
Premise or Road Intersection Matches

Records from the 1950 UBD Business Directory, mapped to a premise or road intersection, within the
dataset buffer:

No records in buffer

Business Directory Content Derived from Universal Business Directories (UBD) - Licensed from Hardie Grant

1950 Business Directory Records
Road or Area Matches

Records from the 1950 UBD Business Directory, mapped to a road or an area, within the dataset buffer.
Records are mapped to the road when a building number is not supplied, cannot be found, or the road has

been renumbered since the directory was published:

No records in buffer

Business Directory Content Derived from Universal Business Directories (UBD) - Licensed from Hardie Grant

Lotsearch Pty Ltd ABN 89 600 168 018 21



Historical Business Directories
Polo Flat Road, Cooma, NSW 2630

Dry Cleaners, Motor Garages & Service Stations
Premise or Road Intersection Matches

Dry Cleaners, Motor Garages & Service Stations from UBD Business Directories, mapped to a premise or
road intersection, within the dataset buffer.

Map Id Business Activity Premise Ref No. Year Location Distanceto  Direction
Confidence Property
Boundary or
Road
Intersection

No records in buffer

Business Directory Content Derived from Universal Business Directories (UBD) - Licensed from Hardie Grant

Dry Cleaners, Motor Garages & Service Stations
Road or Area Matches
Dry Cleaners, Motor Garages & Service Stations from UBD Business Directories, mapped to a road or an

area, within the dataset buffer. Records are mapped to the road when a building number is not supplied,
cannot be found, or the road has been renumbered since the directory was published.

Map Id Business Activity Premise Ref No. Year Location Distance to
Confidence Road

Corridor or
Area

No records in buffer

Business Directory Content Derived from Universal Business Directories (UBD) - Licensed from Hardie Grant



Aerial Imagery 2011
Polo Flat Road, Cooma, NSW 2630

Data Source Aerial Imagery: © 2019 Google Inc, used
with permission. Google and the Google logo are
registered trademarks of Google Inc.

Coordinate System:
GDA 1994 MGA Zone 56
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Aerial Imagery 2009
Polo Flat Road, Cooma, NSW 2630

Legend
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Data Sources: Aerial Imagery © Department Finance, Coordinate System: Date: 13 March 2019
Services & Innovation GDA 1994 MGA Zone 56

Lotsearch Pty Ltd ABN 89 600 168 018




Aerial Imagery 2002
Polo Flat Road, Cooma, NSW 2630
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Data Source Aerial Imagery: © 2019 Google Inc, used Coordinate System:
with permission. Google and the Google logo are GDA 1994 MGA Zone 56
registered trademarks of Google Inc.
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Aerial Imagery 1998
Polo Flat Road, Cooma, NSW 2630
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Data Source Aerial Imagery:
© NSW Department of Finance, Services & Innovation
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Aerial Imagery 1998
Polo Flat Road, Cooma, NSW 2630
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Data Source Aerial Imagery:
© NSW Department of Finance, Services & Innovation
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GDA 1994 MGA Zone 56

Legend

D Site Boundary
[ suffer 150m

Date: 12 March 2019




Aerial Imagery 1985
Polo Flat Road, Cooma, NSW 2630

Data Source Aerial Imagery:
© NSW Department of Finance, Services & Innovation

Lotsearch Pty Ltd ABN 89 600 168 018

Coordinate System:
GDA 1994 MGA Zone 56
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Aerial Imagery 1977
Polo Flat Road, Cooma, NSW 2630

Data Source Aerial Imagery:
© NSW Department of Finance, Services & Innovation

Lotsearch Pty Ltd ABN 89 600 168 018

Coordinate System:
GDA 1994 MGA Zone 56
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Aerial Imagery 1967
Polo Flat Road, Cooma, NSW 2630

Meters

Data Source Aerial Imagery:
© NSW Department of Finance, Services & Innovation

Lotsearch Pty Ltd ABN 89 600 168 018

Coordinate System:
GDA 1994 MGA Zone 56
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Aerial Imagery 1960
Polo Flat Road, Cooma, NSW 2630

Data Source Aerial Imagery:
© NSW Department of Finance, Services & Innovation

Lotsearch Pty Ltd ABN 89 600 168 018

Coordinate System:
GDA 1994 MGA Zone 56
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Topographic Map 2015
Polo Flat Road, Cooma, NSW 2630
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Historical Map 1977
Polo Flat Road, Cooma, NSW 2630
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Topographic Features
Polo Flat Road, Cooma, NSW 2630
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Topographic Features

Polo Flat Road, Cooma, NSW 2630

Points of Interest

What Points of Interest exist within the dataset buffer?

Map Id  Feature Type Label

874347  Airport POLO FLAT PRIVATE AIRPORT

874229  Firestation - Bush COOMA RFB

874230  Firestation - Bush COOMA-MONARO FIRE CONTROL CENTRE
874252  SES Facility COOMA-MONARO SES

874155  Village POLO FLAT

874284  Racecourse TI-TREE RACECOURSE

874271  Park TI-TREE RECREATION RESERVE

876749 Homestead WILLAWA

874269 Park YAREEN ROAD PARK

874263  Mountain/Hill/Peak BUSHY HILL

875233  Community Facility COOMA PONY CLUB

874276 Park COOMA COMMON

874277  Park SCENIC PROTECTION RESERVE

874243 Homestead THE WILLOWS

874254  Sports Centre MONARO AIR RIFLE CLUB

874293 Target Range COOMA RIFLE RANGE

875231  Community Facility COOMA BOCCE SPORTING CLUB

874235 Homestead BRIONY DOWNS

876831 Homestead GLENDA LOUGH

875235 Community Facility COOMA REMOTE CONTROL MODEL AEROPLANE CLUB
876692  Stock Sale Yard COOMA-MONARO REGIONAL SALEYARDS
874247  Place Of Worship BRETHREN CHURCH

874223  Park WANGIE STREET PARK

874300 Railway Station COOMA RAILWAY STATION

Topographic Data Source: © Land and Property Information (2015)

Creative Commons 3.0 © Commonwealth of Australia http://creativecommons.org/licenses/by/3.0/au/deed.en
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Topographic Features

Polo Flat Road, Cooma, NSW 2630

Tanks (Areas)

What are the Tank Areas located within the dataset buffer?
Note. The large majority of tank features provided by LPI are derived from aerial imagery & are therefore

primarily above ground tanks.

Map Id Tank Type

No records in buffer

Tanks (Points)

Name Feature Currency

What are the Tank Points located within the dataset buffer?
Note. The large majority of tank features provided by LPI are derived from aerial imagery & are therefore

primarily above ground tanks.

Map Id Tank Type

75829 Water

75771 Water

75779 Water

Operational
Operational

Operational

Name Feature Currency

Tanks Data Source: © Land and Property Information (2015)
Creative Commons 3.0 © Commonwealth of Australia http://creativecommons.org/licenses/by/3.0/au/deed.en

Major Easements

What Major Easements exist within the dataset buffer?
Note. Easements provided by LPI are not at the detail of local governments. They are limited to major
easements such as Right of Carriageway, Electrical Lines (66kVa etc.), Easement to drain water &

Significant subterranean pipelines (gas, water etc.).

Map Id
120115239
120108708
171389603
120108640
120119618
120108021
120109513
159248107
171389602
120122197

171372786

Easement Class
Primary
Primary
Primary
Primary
Primary
Primary
Primary
Primary
Primary
Primary

Primary

Easement Type Easement Width
Undefined

Undefined

Electricity 30m
Undefined

Undefined

Undefined

Undefined

Right of way 5.795m
Electricity 30m & 50m
Undefined

Electricity 30m & Var

Easements Data Source: © Land and Property Information (2015)
Creative Commons 3.0 © Commonwealth of Australia http://creativecommons.org/licenses/by/3.0/au/deed.en
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Topographic Features

Polo Flat Road, Cooma, NSW 2630

State Forest

What State Forest exist within the dataset buffer?

N/A

No records in buffer

State Forest Data Source: © NSW Department of Finance, Services & Innovation (2018)
Creative Commons 3.0 © Commonwealth of Australia http://creativecommons.org/licenses/by/3.0/au/deed.en

National Parks and Wildlife Service Reserves

What NPWS Reserves exist within the dataset buffer?

N/A No records in buffer

NPWS Data Source: © NSW Department of Finance, Services & Innovation (2018)
Creative Commons 3.0 © Commonwealth of Australia http://creativecommons.org/licenses/by/3.0/au/deed.en

Lotsearch Pty Ltd ABN 89 600 168 018 37



Elevation Contours (m AHD)

Polo Flat Road, Cooma, NSW 2630

—— Elevation Contour (m AHD)
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Accuracy & Currency: This contour data can be up to 0.4 of the
contour interval out in height and must therefore not be used for
any design or engineering works, but only as a general guide to
topography. Gaps may occur along contour lines due to vertical
topography, obscured topography in the source photography such
as buildings, dense vegetation or dead ground, or the fact that
original buildings have been replaced in the intervening thirty years
since the original contour capture.
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Hydrogeology & Groundwater

Polo Flat Road, Cooma, NSW 2630

Hydrogeology

Description of aquifers on-site:

Fractured or fissured, extensive aquifers of low to moderate productivity

Description of aquifers within the dataset buffer:

Fractured or fissured, extensive aquifers of low to moderate productivity

Hydrogeology Map of Australia : Commonwealth of Australia (Geoscience Australia)
Creative Commons 3.0 © Commonwealth of Australia http://creativecommons.org/licenses/by/3.0/au/deed.en

Botany Groundwater Management Zones

Groundwater management zones relating to the Botany Sand Beds aquifer within the dataset
buffer:

N/A No records in buffer

Botany Groundwater Management Zones Data Source : NSW Department of Primary Industries

Lotsearch Pty Ltd ABN 89 600 168 018 39



Groundwater Boreholes
Polo Flat Road, Cooma, NSW 2630
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Hydrogeology & Groundwater

Polo Flat Road, Cooma, NSW 2630

Groundwater Boreholes

Boreholes within the dataset buffer:

GW No.

GWwW416
238

GW416
239

GW416
237

Gw414
419

GW416
342

GWw416
412

GW416
341

GW416
371

GW416
335

GW416
411

GWw416
334

GW416
297

GW416
318

GW416
408

GW416
413

GW403
981

GW416
417

GW416
418

GW416
415

GW416
195

GWwW416
416

GWA416
414

410064

Licence
No

40BL192
613

40BL192
613

40BL192
613

40BL192
280

40BL192
583

40BL192
583

40BL192
583

40BL192
583

40BL192
583

40BL192
583

40BL192
583

40BL192
583

40BL192
583

40BL192
583

40BL192
583

40BL191
289

40BL192
617

40BL192
617

40BL192
617

40BL192
388

40BL192
617

40BL192
617

Work
Type

Bore

Bore

Bore

Bore

Bore

Bore

Bore

Bore

Bore

Bore

Bore

Bore

Bore

Bore

Bore

Bore

Bore

Bore

Bore

Bore

Bore

Bore

Owner
Type

Private

Private

Private

Private

Private

Private

Private

Private

Private

Private

Private

Private

Private

Private

Private

Private

Private

Private

Private

Private

Private

Private

Authorised
Purpose

Monitoring
Bore

Monitoring
Bore

Monitoring
Bore

Domestic,
Stock

Monitoring
Bore

Monitoring
Bore

Monitoring
Bore

Monitoring
Bore

Monitoring
Bore

Monitoring
Bore

Monitoring
Bore

Monitoring
Bore

Monitoring
Bore

Monitoring
Bore

Monitoring
Bore

Domestic

Monitoring
Bore

Monitoring
Bore

Monitoring
Bore

Monitoring
Bore

Monitoring
Bore

Monitoring
Bore

Intended
Purpose

Monitoring
Bore

Monitoring
Bore

Monitoring
Bore

Domestic,
Stock

Monitoring
Bore

Monitoring
Bore

Monitoring
Bore

Monitoring
Bore

Monitoring
Bore

Monitoring
Bore

Monitoring
Bore

Monitoring
Bore

Monitoring
Bore

Monitoring
Bore

Domestic

Monitoring
Bore

Monitoring
Bore

Monitoring
Bore

Monitoring
Bore

Monitoring
Bore

Monitoring
Bore

UNK

Name

"Truck Stop'
- Mw2

"Truck Stop'
- MW3

"Truck Stop'
- MwW1

'‘Ampol -
Cooma
North -
Mw4'

‘Ampol -
Cooma
North -
MWS5'

'Ampol -
Cooma
North -
Mw2'

‘Ampol -
Cooma
North -
MW3'

'Ampol -
Cooma
North -
Mw1'

Complete
Date

23/04/2013
23/04/2013
23/04/2013
07/05/2010
09/08/2011
22/02/2012
06/11/2013
09/08/2011
09/08/2011
21/02/2012
09/08/2011
08/08/2011
09/08/2011
21/02/2012
06/09/2012
16/07/1993

05/09/2013

05/09/2013

05/09/2013

10/09/2010

06/09/2013

05/09/2013

Final
Depth
(m)
6.00
2.80
6.00
42.00
13.00
3.00
10.00
11.50
14.50
13.00
10.00
15.00
15.50
12.00
9.60

30.00

10.00

14.00

11.50

3.00

13.50

15.00

Drilled Salinity SWL Yield Elev
(m) (L/s) (AHD)

Depth
(m)
6.00
2.80
6.00
42.00
13.00
3.00
10.00
11.50
14.50

13.00

10.00

15.00
12.00

9.60

10.00

14.00

11.50

3.00

13.50

15.00

(mg/L)

3.00

3.50

2.00 0.825

5.50

5.60

5.50

5.60

5.50

805.0
0

Dist

165m

170m

184m

751m

1052m

1069m

1069m

1079m

1085m

1089m

1096m

1097m

1106m

1114m

1116m

1309m

1761m

1770m

1775m

1775m

1777m

1781m

1802m

Dir

North

North

North

South

East

West

West

West

West

West

West

West

West

West

West

West

South

West

North
West

North
West

North
West

West

North

West

North
West

West



GW No.

GW416
056

Gw415
904

Gw414
665

GW416
155

Borehole Data Source : NSW Department of Primary Industries - Office of Water / Water Administration Ministerial Corporation

Licence Work
No Type

40WA41 Bore
0727

40BL192 Bore
428

40BL192 Well
564

40WA41 Bore
2427

Owner
Type

Private
Private
Private

Private

Authorised
Purpose

Domestic
Domestic
Domestic,

Stock

Domestic,
Stock

Intended
Purpose

Domestic
Domestic
Domestic,

Stock

Domestic,
Stock

Name

Complete
Date

02/04/2005

10/08/2011

01/01/1960

06/01/2013

Final

Depth

(m)
48.00
36.00
10.00

36.00

Drilled Salinity SWL Yield Elev

Depth

(m)
48.00
30.00
10.00

36.00

(mg/L)

(m) (L/s) (AHD)

4.00 0.600

4.00 0.500

Dist

1897m

1899m

1941m

1977m

Dir

North

North

East

South
East

for all bores prefixed with GW. All other bores © Commonwealth of Australia (Bureau of Meteorology) 2015. Creative Commons
3.0 © Commonwealth of Australia http://creativecommons.org/licenses/by/3.0/au/deed.en



Hydrogeology & Groundwater

Polo Flat Road, Cooma, NSW 2630

Driller's Logs
Drill log data relevant to the boreholes within the dataset buffer:

Groundwater No  Drillers Log Distance Direction

GW416238 0.00m-0.20m bitumen 165m North
0.20m-0.50m silt, sandy, orange, loose - trace gravel
0.50m-1.00m silty clay, with gravel, firm, brown
1.00m-2.50m silty clay, with gravel, firm and colour change - dark brown
2.50m-4.00m silty clay, firm, brown, trace gravel
4.00m-4.50m silty clay, firm, brown - trace gravel, groundwater encountered
4.50m-4.60m silty clay, firm to very stiff
4.60m-6.00m silty clay, end of hole

GW416239 0.00m-0.30m concrete 170m North
0.30m-0.40m silt, clay, gravel, friable, dark brown
0.40m-1.00m silty clay, firm, dark brown, trace gravel
1.00m-2.50m silty clay, stiff and colour change, dark brown
2.50m-2.80m silty clay

GW416237 0.00m-0.30m base, gravel 184m North
0.30m-0.50m silty clay, brown, friable - trace gravel
0.50m-1.00m silty clay, brown, firm - trace gravel
1.00m-4.00m silty clay, mottled, brown orange, firm - trace gravel
4.00m-4.50m silty clay, groundwater encountered
4.50m-5.00m silty clay, colour change - brown
5.00m-6.00m silty clay

GW414419 0.00m-1.00m SOIL - CLAY - BROWN 751m South
1.00m-5.00m BASALT - SOFT - LIGHT GREY East
5.00m-33.00m BASALT - BLACK
33.00m-36.00m SANDY CLAY - WHITE
36.00m-42.00m BASALT - BLACK

GW416342 0.00m-0.30m Sand, silty, fine grained 1052m West
0.30m-0.40m Sand, med grained
0.40m-13.00m Schist, weathered grey

GW416341 0.00m-0.10m Bitamen 1069m West
0.10m-0.30m Sand, gravelly, med brown
0.30m-10.00m Schist, weathered, grey

GW416412 0.00m-0.05m Bitamen 1069m West
0.05m-3.00m Schist

GW416371 0.00m-11.50m Schist, weathered 1079m West

GW416335 0.00m-0.10m Bitumen at surface 1085m West

0.10m-0.70m Sand, silty
0.70m-14.50m Schist, weathered

GW416411 0.00m-0.25m Bitamen 1089m West
0.25m-1.70m Fill
1.70m-4.70m Schist
4.70m-13.00m Silty clay

GW416334 0.00m-0.03m Sand, light brown 1096m West
0.03m-10.00m Schist, weathered
GW416318 0.00m-0.05m Bitumen at surface 1106m West

0.05m-0.40m Fill sandy Gravel
0.40m-1.30m Fill,gravelling Sand.
1.30m-15.00m Schist, bedrock

GW416408 0.00m-0.06m Bitamen 1114m West
0.06m-12.00m Schist, differing degrees of hardness
GW416413 0.00m-0.16m Concrete 1116m West

0.16m-0.26m Sand, gravelly
0.26m-9.60m Schist

GW416417 0.00m-1.80m granite, weathered 1761m North
1.80m-10.00m granite, hard, dry, grey West



Groundwater No  Drillers Log Distance

GW416418 0.00m-0.10m concrete 1770m
0.10m-8.20m granite, weathered, clayey sand, grey brown, dry to moist, fine to coarse grained sand
8.20m-14.00m granite, hard, dry, grey

GW416195 0.00m-0.20m silt, sandy with minor gravel, fine to coarse grained, slightly moist, yellow - fill 1775m
0.20m-1.80m clay, firm, slightly moist, medium plasticity, black
1.80m-3.00m silty clay, very stiff, very moist to wet, low plasticity, black, dark brown

GW416415 0.00m-1.00m fill, gravelly clay and basalt, dark brown with pieces of basalt ranging from med gravel to 1775m
cobbles, dry
1.00m-8.10m granite, weathered, grey brown, consistency of clayey sand, fine to coarse grained, moist
8.10m-11.50m granite, hard, grey, dry

GW416416 0.00m-0.10m concrete 1777m
0.10m-4.90m granite, weathered, grey brown, comprised of fine to coarse grained sand, dry
4.90m-13.50m granite,hard, dry, grey

GW416414 0.00m-2.00m fill, clayey sand, weathered granite, brown fine to coarse grained, moist 1781m
2.00m-4.00m clayey sand, weathered granite, brown, fine to coarse grained, dry
4.00m-5.30m Granite, weathered, grey, comprised of fine to coarse grained sand, dry
5.30m-6.80m Granite, weathered, grey brown, comprised of fine to coarse grained sand, dry
6.80m-15.00m granite, hard, dry, grey

GW416056 0.00m-1.00m topsoil 1897m
1.00m-12.00m granite, soft
12.00m-48.00m granite

GW415904 0.00m-3.00m Clay 1899m
3.00m-11.00m Granite, decomposed
11.00m-24.00m Clay, grey granite
24.00m-30.00m Granite, grey and black

GW416155 0.00m-0.50m topsoil 1977m
0.50m-24.00m slate, grey blue
24.00m-25.00m slate, broken
25.00m-36.00m slate, hard, blue

Drill Log Data Source: NSW Department of Primary Industries - Office of Water / Water Administration Ministerial Corp
Creative Commons 3.0 © Commonwealth of Australia http://creativecommons.org/licenses/by/3.0/au/deed.en
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Geology 1:250,000
Polo Flat Road, Cooma, NSW 2630
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Geology

Polo Flat Road, Cooma, NSW 2630

Geological Units

What are the Geological Units onsite?

Symbol Description Unit Name Group Sub Group Age Dom Lith Map Sheet Dataset

Qa7 Alluvium, fluvial deposits: undifferentiated Cainozoic 1:250,000
gravel, sand, silt and clay

TV7 Basalt, olivine basalt undifferentiated Cainozoic 1:250,000

What are the Geological Units within the dataset buffer?

Symbol Description Unit Name Group Sub Group Age Dom Lith Map Sheet Dataset

Ocm Mica schist, biotite schist, Cooma Palaeozoic 1:250,000
andalusite-Sillimanite Metamorphi
bearing schist, orthoclase- ¢ Complex
Cordierite knotted schists

Qa Alluvium, fluvial deposits: undifferentiated Cainozoic 1:250,000
gravel, sand, silt and clay

Srb Coarse rhyolite porphyry Bullanamang Bredbo Palaeozoic 1:250,000

Porphyry Group

Srca Sheared, medium-grained Colinton Bredbo Palaeozoic 1:250,000
crystal-rich dacitic volcanics Volcanics Group

Tv Basalt, olivine basalt undifferentiated Cainozoic 1:250,000

Geological Structures

What are the Geological Structures onsite?

Feature Name Description Map Sheet Dataset

Fault Thrust, Approximate Bega_Mallac 1:250,000
oota

Fault Thrust, Approximate SCRA 1:250,000

What are the Geological Structures within the dataset buffer?

Feature Name Description Map Sheet Dataset

Fault Thrust, Approximate Bega_Mallac 1:250,000
oota

Fault Thrust, Approximate SCRA 1:250,000

Fault Thrust, Approximate SCRA 1:250,000

Fault Thrust, Approximate SCRA 1:250,000

Geological Data Source : NSW Department of Industry, Resources & Energy
© State of New South Wales through the NSW Department of Industry, Resources & Energy



Naturally Occurring Asbestos Potential

Polo Flat Road, Cooma, NSW 2630

Naturally Occurring Asbestos Potential

Naturally Occurring Asbestos Potential within the dataset buffer:

Potential Sym Strat Name Group Formation Scale Min Age  Max Age Rock Dom Lith  Description Dist Dir
Type

No

records in

buffer

Mining Subsidence District Data Source: © State of New South Wales through NSW Department of Industry, Resources & Energy



Soil Landscapes
Polo Flat Road, Cooma, NSW 2630
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Soils
Polo Flat Road, Cooma, NSW 2630
Soil Landscapes

What are the onsite Soil Landscapes?
Soil Code Name Group Process Map Sheet

REma MANEROO RESIDUAL Cooma

What are the Soil Landscapes within the dataset buffer?

Soil Code Name Group Process Map Sheet
ERDbj BINJURA EROSIONAL Cooma
REma MANEROO RESIDUAL Cooma
TRbd BREDBO TRANSFERRAL Cooma

Soils Landscapes Data Source : NSW Office of Environment and Heritage
Creative Commons 3.0 © Commonwealth of Australia http://creativecommons.org/licenses/by/3.0/au/deed.en

Scale

1:100,000

Scale
1:100,000
1:100,000

1:100,000



Atlas of Australian Soils
Polo Flat Road, Cooma, NSW 2630

Australian Soil Classification Orders
DSite Boundary - Anthroposol - Dermosol |:| Kandosol |:| Podosol - Tenosol |:| No Data “‘
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Scale: Data Sources: Property Boundaries & Topographic Data: Coordinate System: Date: 13 March 2019
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Soils

Polo Flat Road, Cooma, NSW 2630

Atlas of Australian Soils

Soil mapping units and Australian Soil Classification orders within the dataset buffer:

Map Unit Soil Order Map Unit Description Distance
Code
Md3 Ferrosol Undulating to hilly dissected tableland with some rounded hills, flat-topped ridges, and small valley plains; a om

multicyclic erosional landscape: upper slopes generally and ridge tops of red and brown friable earths (Gn3.12
and Gn3.22) with friable neutral red soils (Dr4.12) in association with cracking clays (Ug5.1, especially Ug5.12,
Ug5.13, and Ug5.15) on mid and lower slopes, and also some dark friable earths (Gn3.41) on lower slopes,
and in association with valley plains of various cracking clays (Ug5.1); hard neutral red soils (Dr2.12) occur on
the crests of some hills; stony dark porous loamy soils (Um6.21) occur on some lower hill slopes; also other
soils described from the area apparently code as (Dd3.11 and Dd3.12), (Umé6.1), and (Ug5.2).

LL1 Tenosol Hills and plains--multicyclic erosional landscape of hills and hillocky areas with intervening plain-like areas, the 842m
whole traversed and dissected by variously incised stream valleys--some layering of soil materials: (i) relatively
higher hills and ranges of loamy soils having an A2 horizon (Um4.2) and yellow-brown earths (Gn2.44) with
(Um5.41 and Um5.S1), many stones, and rock outcrops; gullies of (Dr2) and (Dy3.32 and Dy3.42) soils; (i)
relatively lower hills and hillocky areas of hard acidic red soils (Dr2.21) and (Uc6.11), (Um) soils and rock
outcrops with (Dy3.4) soils on lower slopes and (Dy3.43) in depressions; (iii) undulating plain-like areas with
slopes and benches of red and yellow earths including (Gn2.14, Gn2.15, and Gn2.24); (iv) stream valleys of
(Umé6.11), some with clay D horizons and other (Uc) and (Um) soils; (v) also remains of various soil materials
such as ironstone boulders in various situations. Soil dominance is difficult to assess: the most common soils
are likely to be the (D) soils as a group but their variety is such that no single (D) soil can, on present data, be
regarded as dominant.

Atlas of Australian Soils Data Source: CSIRO
Creative Commons 4.0 © Commonwealth of Australia http://creativecommons.org/licenses/by/4.0/au/deed.en



Acid Sulfate Soils

Polo Flat Road, Cooma, NSW 2630

Environmental Planning Instrument - Acid Sulfate Soils

What is the on-site Acid Sulfate Soil Plan Class that presents the largest environmental risk?

Soil Class Description EPI Name

N/A
If the on-site Soil Class is 5, what other soil classes exist within 500m?

Soil Class Description EPI Name Distance

N/A

Acid Sulfate Data Source Accessed 23/10/2018: NSW Crown Copyright - Planning and Environment
Creative Commons 4.0 © Commonwealth of Australia https://creativecommons.org/licenses/by/4.0/

Direction



Atlas of Australian Acid Sulfate Soils

Polo Flat Road, Cooma, NSW 2630
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Acid Sulfate Soils

Polo Flat Road, Cooma, NSW 2630

Atlas of Australian Acid Sulfate Soils

Atlas of Australian Acid Sulfate Soil categories within the dataset buffer:

Class Description Distance

C Extremely low probability of occurrence. 1-5% chance of occurrence with occurrences in small localised areas. om

Atlas of Australian Acid Sulfate Soils Data Source: CSIRO
Creative Commons 3.0 © Commonwealth of Australia http://creativecommons.org/licenses/by/3.0/au/deed.en



Dryland Salinity

Polo Flat Road, Cooma, NSW 2630

Dryland Salinity - National Assessment

Is there Dryland Salinity - National Assessment data onsite?

No

Is there Dryland Salinity - National Assessment data within the dataset buffer?

No

What Dryland Salinity assessments are given?

Assessment 2000 Assessment 2020 Assessment 2050 Distance Direction

N/A N/A N/A N/A N/A

Dryland Salinity Data Source : National Land and Water Resources Audit

The Commonwealth and all suppliers of source data used to derive the maps of "Australia, Forecast Areas Containing Land
of High Hazard or Risk of Dryland Salinity from 2000 to 2050" do not warrant the accuracy or completeness of information
in this product. Any person using or relying upon such information does so on the basis that the Commonwealth and data

suppliers shall bear no responsibility or liability whatsoever for any errors, faults, defects or omissions in the information.

Any persons using this information do so at their own risk.

In many cases where a high risk is indicated, less than 100% of the area will have a high hazard or risk.

Dryland Salinity Potential of Western Sydney

Dryland Salinity Potential of Western Sydney within the dataset buffer?

Feature Id Classification Description Distance Direction

N/A Outside Data Coverage

Dryland Salinity Potential of Western Sydney Data Source : NSW Office of Environment and Heritage
Creative Commons 3.0 © Commonwealth of Australia http://creativecommons.org/licenses/by/3.0/au/deed.en



Mining Subsidence Districts

Polo Flat Road, Cooma, NSW 2630

Mining Subsidence Districts

Mining Subsidence Districts within the dataset buffer:

District Distance Direction

There are no Mining Subsidence Districts within the report buffer

Mining Subsidence District Data Source: © Land and Property Information (2016)
Creative Commons 3.0 © Commonwealth of Australia http://creativecommons.org/licenses/by/3.0/au/deed.en



State Environmental Planning Policy

Polo Flat Road, Cooma, NSW 2630

State Significant Precincts
What SEPP State Significant Precincts exist within the dataset buffer?

Map  Precinct EPI Name Published Commenced Currency Amendment Distance Direction
Id Date Date Date

N/A No Records in Buffer

State Environment Planning Policy Data Source: NSW Crown Copyright - Planning & Environment
Creative Commons 4.0 © Commonwealth of Australia https://creativecommons.org/licenses/by/4.0/



EPI Planning Zones

Polo Flat Road, Cooma, NSW 2630
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Environmental Planning Instrument

Polo Flat Road, Cooma, NSW 2630

Land Zoning

What EPI Land Zones exist within the dataset buffer?

Zone Description

IN1 General Industrial

RE1 Public Recreation

RU1  Primary Production

RE1 Public Recreation

E2 Environmental
Conservation

IN1 General Industrial

RE1  Public Recreation

SP2 Infrastructure

R2 Low Density

Residential
SP2 Infrastructure

R2 Low Density
Residential

RE1 Public Recreation

SP2 Infrastructure

R5 Large Lot
Residential

SP2  Infrastructure

SP2 Infrastructure

R5 Large Lot

Residential
SP2 Infrastructure

SP2 Infrastructure

RE1 Public Recreation

R2 Low Density
Residential

RU1  Primary Production

SP2  Infrastructure

R1 General Residential

R5 Large Lot
Residential

R2 Low Density
Residential

Purpose

Water Pumping
Station

Rail
Infrastructure
Facilities

Telecommunic
ations

Stock & Sale
Yards

Telecommunic
ations

Rail
Infrastructure
Facilities
Classified
Road

Rail
Infrastructure
Facilities

EPI Name

Cooma-Monaro Local
Environmental Plan 2013

Cooma-Monaro Local
Environmental Plan 2013

Cooma-Monaro Local
Environmental Plan 2013

Cooma-Monaro Local
Environmental Plan 2013

Cooma-Monaro Local
Environmental Plan 2013

Cooma-Monaro Local
Environmental Plan 2013

Cooma-Monaro Local
Environmental Plan 2013

Cooma-Monaro Local
Environmental Plan 2013

Cooma-Monaro Local
Environmental Plan 2013

Cooma-Monaro Local
Environmental Plan 2013

Cooma-Monaro Local
Environmental Plan 2013

Cooma-Monaro Local
Environmental Plan 2013

Cooma-Monaro Local
Environmental Plan 2013

Cooma-Monaro Local
Environmental Plan 2013

Cooma-Monaro Local
Environmental Plan 2013

Cooma-Monaro Local
Environmental Plan 2013

Cooma-Monaro Local
Environmental Plan 2013

Cooma-Monaro Local
Environmental Plan 2013

Cooma-Monaro Local
Environmental Plan 2013

Cooma-Monaro Local
Environmental Plan 2013

Cooma-Monaro Local
Environmental Plan 2013

Snowy River Local
Environmental Plan 2013

Cooma-Monaro Local
Environmental Plan 2013

Cooma-Monaro Local
Environmental Plan 2013

Cooma-Monaro Local
Environmental Plan 2013

Cooma-Monaro Local
Environmental Plan 2013

Published

Date

25/10/2013

25/10/2013

25/10/2013

25/10/2013

25/10/2013

25/10/2013

25/10/2013

25/10/2013

25/10/2013

25/10/2013

25/10/2013

25/10/2013

25/10/2013

25/10/2013

25/10/2013

25/10/2013

25/10/2013

25/10/2013

25/10/2013

25/10/2013

25/10/2013

13/12/2013

25/10/2013

25/10/2013

25/10/2013

25/10/2013

Commenced Currency Amendment

Date
25/10/2013

25/10/2013

25/10/2013

25/10/2013

25/10/2013

25/10/2013

25/10/2013

25/10/2013

25/10/2013

25/10/2013

25/10/2013

25/10/2013

25/10/2013

25/10/2013

25/10/2013

25/10/2013

25/10/2013

25/10/2013

25/10/2013

25/10/2013

25/10/2013

13/12/2013

25/10/2013

25/10/2013

25/10/2013

25/10/2013

Date
15/08/2014

15/08/2014

15/08/2014

15/08/2014

15/08/2014

15/08/2014

15/08/2014

15/08/2014

15/08/2014

15/08/2014

15/08/2014

15/08/2014

15/08/2014

15/08/2014

15/08/2014

15/08/2014

15/08/2014

15/08/2014

15/08/2014

15/08/2014

15/08/2014

20/07/2018

15/08/2014

15/08/2014

15/08/2014

15/08/2014

Distance Direction

Oom Onsite
Oom North
Oom North
East
20m South
61m South
West
147m South
West
161m South
West

162m North

223m North
West

470m North

505m North

510m North
West

South
West

655m North

542m

696m South

West
745m West

812m North

East
853m South

West
860m South

865m North
West

871m West

885m South

West
894m West

903m South
West
906m South
West
916m South
West



Zone Description Purpose EPI Name Published Commenced Currency Amendment Distance Direction

Date Date Date
RE1 Public Recreation Cooma-Monaro Local 25/10/2013 25/10/2013 15/08/2014 918m South
Environmental Plan 2013 West
SP2 Infrastructure Cemetery and Cooma-Monaro Local 25/10/2013 25/10/2013 15/08/2014 918m North
Crematorium Environmental Plan 2013 East
B5 Business Cooma-Monaro Local 25/10/2013 25/10/2013 15/08/2014 950m West
Development Environmental Plan 2013
SP2 Infrastructure Electricity Cooma-Monaro Local 25/10/2013 25/10/2013 15/08/2014 952m North
Substation Environmental Plan 2013 West
SP2  Infrastructure Waste and Cooma-Monaro Local 25/10/2013 25/10/2013 15/08/2014 965m South
Resource Environmental Plan 2013 East
Management
Facility
SP2  Infrastructure Classified Cooma-Monaro Local 25/10/2013 25/10/2013 15/08/2014 982m West
Road Environmental Plan 2013

Environmental Planning Instrument Data Source: NSW Crown Copyright - Planning & Environment
Creative Commons 4.0 © Commonwealth of Australia https://creativecommons.org/licenses/by/4.0/



Heritage Items
Polo Flat Road, Cooma, NSW 2630
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Heritage

Polo Flat Road, Cooma, NSW 2630

Commonwealth Heritage List

What are the Commonwealth Heritage List Items located within the dataset buffer?

Place Id Name Address Place File No  Class Status Register Distance
Date

N/A No records in buffer

Heritage Data Source: Australian Government Department of the Environment and Energy - Heritage Branch
Creative Commons 3.0 © Commonwealth of Australia https://creativecommons.org/licenses/by/3.0/au/deed.en

National Heritage List

What are the National Heritage List Items located within the dataset buffer?
Note. Please click on Place Id to activate a hyperlink to online website.

Place Id Name Address Place File No  Class Status Register Distance
Date

N/A No records in buffer

Heritage Data Source: Australian Government Department of the Environment and Energy - Heritage Branch
Creative Commons 3.0 © Commonwealth of Australia https://creativecommons.org/licenses/by/3.0/au/deed.en

State Heritage Register - Curtilages

What are the State Heritage Register Items located within the dataset buffer?

Map Id Name Address LGA Listing Date Listing No Plan No Distance
5011974 Cooma Railway Bradley Street, Cooma-Monaro 02/04/1999 01116 2532 894m
Station and yard Cooma
group

Heritage Data Source: NSW Crown Copyright - Office of Environment & Heritage
Creative Commons 4.0 © Commonwealth of Australia https://creativecommons.org/licenses/by/4.0/

Environmental Planning Instrument - Heritage

What are the EPI Heritage Items located within the dataset buffer?

Map Id Name Classification Significance EPI Name Published Commenced Currency Distance
Date Date Date

1241 Woolshed Item - General Local Cooma-Monaro Local 25/10/2013 25/10/2013 25/10/2013 Om
Environmental Plan
2013

1237 Mine - Bushy Hill  Item - General Local Cooma-Monaro Local 25/10/2013 25/10/2013 25/10/2013 134m
Environmental Plan
2013

1238 Nissen Hut Item - General Local Cooma-Monaro Local 25/10/2013 25/10/2013 25/10/2013 180m

Environmental Plan
2013

Direction

Direction

Direction

West

Direction

North West

East

West



Map Id Name

1239 Nissen Huts

147 Homestead - The
Willows

C4 Cooma Railway
Precinct

1242 Railway bridge

Classification

Item - General

Item - General

Conservation

Area - General

Item - General

Significance EPI Name

Local

Local

State

State

Cooma-Monaro Local
Environmental Plan
2013

Cooma-Monaro Local
Environmental Plan
2013

Cooma-Monaro Local
Environmental Plan
2013

Cooma-Monaro Local
Environmental Plan
2013

Heritage Data Source: NSW Crown Copyright - Planning & Environment
Creative Commons 4.0 © Commonwealth of Australia https://creativecommons.org/licenses/by/4.0/

Published
Date

25/10/2013

25/10/2013

25/10/2013

25/10/2013

Commenced
Date

25/10/2013

25/10/2013

25/10/2013

25/10/2013

Currency
Date

25/10/2013

25/10/2013

25/10/2013

25/10/2013

Distance

201m

561m

793m

891m

Direction

West

South East

West

South
West



Natural Hazards - Bush Fire Prone Land
Polo Flat Road, Cooma, NSW 2630
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Natural Hazards

Polo Flat Road, Cooma, NSW 2630

Bush Fire Prone Land

What are the nearest Bush Fire Prone Land Categories that exist within the dataset buffer?

Bush Fire Prone Land Category Distance Direction

Vegetation Buffer 990m West

NSW Bush Fire Prone Land - © NSW Rural Fire Service under Creative Commons 4.0 International Licence



Ecological Constraints - Vegetation of the Southern Forests

Polo Flat Road, Cooma, NSW 2630
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Ecological Constraints

Polo Flat Road, Cooma, NSW 2630

Vegetation of the Southern Forests

What vegetation of the Southern Forests exists within the dataset buffer?

Map Id Veg Code Formation Class Group Distance Direction
79201 157 06 Grassy 06d ST Temperate ACT-Monaro Dry 56m South West
Woodlands/Grasslands Grasslands Grassland - Bothriochloa
macra
76633 157 06 Grassy 06d ST Temperate ACT-Monaro Dry 574m North
Woodlands/Grasslands Grasslands Grassland - Bothriochloa
macra

Vegetation of the Southern Forests: NSW Office of Environment and Heritage
Creative Commons 4.0 © Commonwealth of Australia http://creativecommons.org/licenses/by/4.0/

Ramsar Wetlands

What Ramsar Wetland areas exist within the dataset buffer?

Map Id Ramsar Name Wetland Name Designation Date Source Distance

N/A No records in buffer

Ramsar Wetlands Data Source: © Commonwealth of Australia - Department of Environment

Direction



Ecological Constraints

Polo Flat Road, Cooma, NSW 2630

Groundwater Dependent Ecosystems Atlas

N/A No records within buffer

Groundwater Dependent Ecosystems Atlas Data Source: The Bureau of Meteorology
Creative Commons 3.0 © Commonwealth of Australia http://creativecommons.org/licenses/by/3.0/au/deed.en

Lotsearch Pty Ltd ABN 89 600 168 018 68



Ecological Constraints

Polo Flat Road, Cooma, NSW 2630

Inflow Dependent Ecosystems Likelihood

N/A

No records within
buffer

Inflow Dependent Ecosystems Likelihood Data Source: The Bureau of Meteorology
Creative Commons 3.0 © Commonwealth of Australia http://creativecommons.org/licenses/by/3.0/au/deed.en

Lotsearch Pty Ltd ABN 89 600 168 018 69



Ecological Constraints

Polo Flat Road, Cooma, NSW 2630

NSW BioNet Atlas

Species on the NSW BioNet Atlas that have a NSW or federal conservation status, a NSW sensitivity

status, or are listed under a migratory species agreement, and are within 10km of the site?

Kingdom
Animalia

Animalia

Animalia

Animalia

Animalia

Animalia

Animalia

Animalia

Animalia

Animalia

Animalia

Animalia

Animalia

Animalia

Animalia

Animalia

Animalia

Animalia

Animalia

Animalia

Animalia

Animalia

Animalia

Plantae

Plantae

Plantae

Class
Amphibia
Aves

Aves

Aves
Aves

Aves

Aves

Aves
Aves
Aves

Aves

Aves

Aves

Aves
Aves
Mammalia
Mammalia
Mammalia
Reptilia
Reptilia
Reptilia
Reptilia
Reptilia
Flora
Flora

Flora

Scientific Common
Litoria aurea Green and
Golden Bell Frog
Ardea ibis Cattle Egret
Artamus Dusky
cyanopterus Woodswallow
cyanopterus
Callocephalon Gang-gang
fimbriatum Cockatoo
Chthonicola Speckled Warbler
sagittata

Circus assimilis  Spotted Harrier

Climacteris Brown
picumnus Treecreeper
victoriae (eastern
subspecies)
Haliaeetus White-bellied
leucogaster Sea-Eagle
Hieraaetus Little Eagle
morphnoides
Hirundapus White-throated
caudacutus Needletail

Lophoictinia isura  Square-tailed Kite

Melanodryas Hooded Robin
cucullata (south-eastern
cucullata form)

Petroica boodang Scarlet Robin

Petroica Flame Robin
phoenicea

Stagonopleura Diamond Firetail
guttata

Petaurus Squirrel Glider

norfolcensis

Phascolarctos Koala

cinereus

Pteropus Grey-headed

poliocephalus Flying-fox

Aprasia Pink-tailed

parapulchella Legless Lizard

Delma impar Striped Legless
Lizard

Suta flagellum Little Whip Snake

Tympanocryptis  Grassland

pinguicolla Earless Dragon
Varanus Rosenberg's
rosenbergi Goanna

Calotis Mauve Burr-daisy
glandulosa

Dodonaea Creeping Hop-
procumbens bush

Eucalyptus Black Gum

aggregata

NSW Conservation NSW Sensitivity

Status
Endangered

Not Listed

Vulnerable

Vulnerable
Vulnerable

Vulnerable

Vulnerable

Vulnerable
Vulnerable
Not Listed

Vulnerable

Vulnerable

Vulnerable

Vulnerable
Vulnerable
Vulnerable
Vulnerable
Vulnerable
Vulnerable
Vulnerable
Vulnerable
Endangered
Vulnerable
Vulnerable
Vulnerable

Vulnerable

Class
Not Sensitive

Not Sensitive

Not Sensitive

Category 3
Not Sensitive

Not Sensitive

Not Sensitive

Not Sensitive

Not Sensitive

Not Sensitive

Category 3

Not Sensitive

Not Sensitive

Not Sensitive

Not Sensitive

Not Sensitive

Not Sensitive

Not Sensitive

Not Sensitive

Not Sensitive

Not Sensitive

Not Sensitive

Not Sensitive

Not Sensitive

Not Sensitive

Not Sensitive

Federal

Migratory Species

Conservation Status Agreements

Vulnerable

Not Listed

Not Listed

Not Listed
Not Listed

Not Listed

Not Listed

Not Listed
Not Listed
Not Listed

Not Listed

Not Listed

Not Listed

Not Listed
Not Listed
Not Listed
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1 Introduction

1.1 Project overview

Snowy Hydro Limited (SHL), the owner and operator of the Snowy Mountains Hydroelectric Scheme located in
south-east Australia, is expanding the existing scheme by developing the Snowy 2.0 Project. The expanded facility
will be constructed between Tantangara and Talbingo Reservoirs in Kosciuszko National Park (KNP).

Polo Flat airstrip near Cooma has been purchased by SHL to develop a concrete batching plant (CBP) as part of
Snowy 2.0 Main Works. The CBP will manufacture the precast concrete segmental panels for tunnel construction.

The Stage 6 groundwater monitoring bore drilling program is an investigation into groundwater in the surficial
alluvium and competent fractured basalt at Polo Flat. This investigation is in support of the contamination
assessment to be included within the Environmental Impact Statement (EIS) for Polo Flat.

Highland Drilling was engaged by EMM Consulting Pty Limited (EMM) to complete the drilling and installation of
the monitoring bores at Polo Flat. EMM provided the design and specifications for the bores, supervision of the
drilling and installations, and testing and sampling of the completed bores.

1.2 Program objectives

The Polo Flat monitoring bores were designed to:

. identify and characterise groundwater within the shallow alluvium and underlying competent fractured
basalt in the project area, with particular focus on characterising groundwater flow and quality;

. provide data to inform a contamination assessment of the groundwater;

. establish baseline groundwater conditions for both groundwater level and water quality prior to
commencement of works at Polo Flat;

. provide spatial representation of groundwater level and flow directions across the project area to
understand the potential contamination sources and the potential impact of the project on surrounding
groundwater dependant systems;

. investigate the potential for surface water—groundwater interaction; and

. assess the interaction and potential contamination between shallow and deep groundwater systems.
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2 Site characterisation

2.1 Site location and description

Table 2.1 summarises the site location.

Table 2.1 Site identification
Descriptor Site details
Location 63 Polo Flat Rd, Polo Flat, NSW 2630
Lot and DP number Lot 14 in DP 250029 and Lot 3 in DP 238762
Local council Snowy Monaro Regional Council
Parish Cooma
County Beresford
Site owner Snowy Hydro Limited
Site occupier Snowy Hydro Limited
Current zoning General Industrial
Past land use Industrial, airfield
Site area 31.6 ha
Note: ha = hectare

The site lies on a gradual north-west facing slope. The site intersects minor ephemeral water courses that were dry
during the site investigations and drilling but could concentrate runoff water during high rainfall events.

There are no water bodies on site. There are, however, several constructed farm dams on the adjoining abattoir to
the east of the site.
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2.2 Geological setting

The Bega - Mallacoota 1:250,000 geological sheet (Lewis and Glen 1995) outlines surface geological units found
within the project area. The surficial geology is mapped as Quaternary alluvium with small areas of Tertiary basalt
on the western and southern edges.

The geological units within the site are described in Table 2.2.

Table 2.2 Geological units within the site
Symbol Group Unit name Description
Qa Quaternary undifferentiated Alluvial and colluvial deposits: unconsolidated clay, silt, sand
and gravel
Tv Tertiary volcanics Monaro Volcanics and Basalt, olivine basalt
Bondo Dolerite Member
Srca, Srcb Bredbo Group (Silurian) Colinton Volcanics Sheared, medium-grained crystal-rich dacitic volcanics

(dacite, andesite, rhyolite, tuff, limestone)

2.3 Hydrogeological setting

Based on the results of the Environmental Risk and Planning Report (Lotsearch 2019) conducted at the site, the
hydrogeology within the site is described as fractured or fissured extensive aquifers of low to moderate
productivity. Groundwater flow is expected to be towards the north-west, governed by topography.

Based on the results of a search of the NSW Department of Primary Industries groundwater bores database focused
on bores located within the site and within a 1,000 m radius, the depth to water table ranges from 3 to 12 metres
below ground level (m bgl).

J17188 | RP69 — Contamination Assessment Report — Annexure B | v01 3



3 Drilling program

3.1 Overview

Drilling services were provided by Highland Drilling. The drilling and construction of the monitoring borefield took

place between 27 and 31 May 2019 using a truck mounted drill rig.

In total seven boreholes were drilled at a diameter of 4”1/2 (114 mm), including:

. five single monitoring bores (PF_MBO01, PF_MB02, PF_MBO03, PF_MBO05 and PF_MBO06); and

. one nested monitoring bore site (PF_MBO04A and PF_MBO04B).

The general bore information is provided in Table 3.1.

Table 3.1 General bore information
Bore ID MGA coordinates! Grou'nd Drilled S.creened Screen.ed Screened lithology
Elevation? depth interval formation
- mE mN m AHD m bgl m bgl - -
PF_MBO1 693,090 5,988,456 820.0 13 5-11 Tertiary Basalt Fractured basalt
693,354 5,988,363 823.8 19 12-18 Tertiary Basalt Slightly fractured, fresh
PF_MB02
- basalt
PF_MBO03 693,004 5,988,195 821.0 11 3.5-9.5 Tertiary Basalt  Fractured/fissured basalt
PE MBO4A 693,394 5,988,023 825.4 135 6.5-12.5 Quate'rnary Unconsolidated sandy silt
- Alluvium and clay
693,391 5,988,024 825.3 30 23-29 Tertia i i
PE_MBO4B ry Weakly consolidated silty
Alluvium clay
PF_MBO05 692,962 5,987,797 821.0 12.5 511 Tertiary Basalt ~ Fractured/fissured basalt
692,897 5,987,581 822.3 18 11-17 Tertiary Basalt ~ Slightly weathered to fresh
PF_MBO6
- basalt
Notes: 1. coordinate system Zone 55 GDA 94

2. Drone surveyed
m AHD: metres Australian Height Datum
m bgl: metres below ground level

Figure 3.1 presents the monitoring bore locations.
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3.2 Drilling and construction specifications

The monitoring bores were drilled and constructed in accordance with the Minimum Construction Requirements
for Water Bores in Australia (NUDLC 2012). Drilling and construction stages were minimal impact and temporary
activities.

Most monitoring boreholes at Polo Flat were drilled using a rotary percussion technique using air (also known as
air hammer) to evacuate cuttings from the borehole during drilling. The nested bores MB0O4A and MBO04B were
drilled using both blade and air hammer techniques. These methods allow information on water strikes, quality and
yields to be collected while drilling.

All water and cuttings produced from the bores during drilling were stored in an above ground tank and evacuated
by South East Waste Recovery for classification and appropriate disposal at a licensed waste facility.

The bores were drilled at a 4”1/2 (114 mm) diameter and constructed with Class 18 50 mm internal diameter PVC-
U blank casing and 0.5 mm aperture PVC-U screens. A 1 to 2 m sump and end cap were placed at the base of the
casing. A washed and graded (3-5 mm) gravel filter pack was installed in the annulus around the screen and
extended a minimum of two metres above the screened section. A slow release bentonite pellet seal was installed
above the gravel pack and the annulus was then backfilled with blue metal gravel to approximately 2 m bgl. The
bentonite seal ensures no vertical connection between groundwater systems above the screened section. The
annulus was completed with a cement grout to surface.

Concrete slabs (0.5 m x 0.5 m) were constructed around the bores and high visibility lockable steel monuments
were installed to cover the bores.

The indicative bore construction is shown in Figure 3.2.
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High wisibility steel lockable

monument

|
%— Cement grout

Ground Level

RN

Casing: 50mm ID, Class 18 uPVC Backfill: blue metal gravel

blank casing

Bentonite seal: coated pellets
installed above the gravel packtoa
minimum thickness of 1m

Screens: 50mm 1D, Class 18 uPVC, Gravel pack: 3-5 mm graded gravel

machine slotted, 0.5mm aperture
casing

installed in the annulus from the

base to a minimum of 2m above

ECreens

Sump: 50mm 1D, Class 18 uPVC,
blank casing sealed with endcap

Figure 3.2 Bore construction diagram
Following installation, the groundwater monitoring bores were developed by airlifting until the purged water was

free of sediment and the physico-chemical water quality parameters had stabilised indicating groundwater
representative of aquifer conditions.

33 Drilling observations

3.3.1 Geology

Geology was logged while drilling at one-metre intervals. The dominant geology encountered at each location
during drilling can be subdivided into:

. residual soil /fill — dark brown, unconsolidated clay;
. Quaternary alluvium — yellowish orange, unconsolidated slightly sandy silt and clay, locally oxidised;
. Tertiary basalt - dark bluish grey to grey, fine-grained, fresh to highly weathered, locally oxidised, moderately

fractured with quartz veins; and

. Tertiary alluvium — light bluish grey, weakly consolidated silty clay.
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The geology of the site is interpreted to be mostly Tertiary basalt. Five of the seven bores intercepted the Tertiary
basalt bores from the surface to their total depths.

An alluvial channel overlies the Tertiary basalt along the eastern boundary of the site. Two bores comprising a
nested bore system were drilled within the alluvium. The shallow bore was screened within Quaternary alluvium.
It is interpreted that the deep bore of the nested system intercepts alluvial deposits from the Tertiary period from
about 22 m bgl. The limit between the Quaternary and Tertiary alluvia is characterised by a sharp change in colour
(yellowish orange to light bluish grey) and lithification and a finer grains size.

Detailed bore logs showing the encountered geology are shown in Attachment B.
3.3.2 Groundwater

Groundwater vyields (where inflow was encountered) and water quality physico-chemical parameters were
recorded while drilling (Table 3.2 and Table 3.3).

Table 3.2 Groundwater inflow while drilling

Bore ID First water cut (m bgl) Flow rate at TD (L/s) Final airlift yield (L/s)
MBO1 9 0.2 0.20

MBO02 15 0.1 0.05

MBO3 6 0.1 0.25

MBO4A 10 <0.1 <0.01!
MBO04B None 0.0 <0.01*

MBO5 10 0.1 0.24

Notes: 1. airlifted until dry
L/s = litres per second
m bgl: metres below ground level
TD: Total Depth

Table 3.3 Groundwater quality at Total Depth (TD)

Parameter MB01 MB02 MBO03 MBO04A MB04B MBO05 MB06
Temperature (°C) 13.1 9.8 21.0 -1 -1 12.2 15.9
pH 8.0 9.6 8.6 -1 -1 8.2 7.8
Electrical conductivity 1056 318 649 -1 -1 688 424
(uS/cm)

Notes: 1. Insufficient groundwater inflow to sample

°C = degrees Celsius
uS/cm = microsiemens per centimetre
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4 Groundwater levels

Standing water levels (SWL) were measured post-development (on 31 May 2019) and one week later on 6 June
2019 (Table 4.1).

Table 4.1 Groundwater levels
Bore ID 31 May 2019 6 June 2019

SWL (m bgl) SWL (m AHD) SWL (m bgl) SWL (m AHD)
PF_MBO1 6.0 814.0 6.1 814.0
PF_MB02 9.9 813.9 9.8 814.0
PF_MBO03 4.9 814.0 5.0 813.9
PF_MBO4A 7.2 818.2 6.6 818.8
PF_MB04B 21.6 803.7 8.7 816.6
PF_MBO5 6.3 814.7 6.7 814.3
PF_MBO6 8.1 814.1 8.2 814.0
Note: SWL = Standing Water Level

m bgl = metres below ground level
m AHD = metres Australian Height Datum

The discrepancy between the standing water levels measured at MBO04B is attributed to the very low permeability
of the screened aquitard and suggests the bore was still recovering from its development when the first reading
was recorded. The second reading is therefore considered more representative and was used for groundwater
contouring.

Interpreted groundwater contours using data from 6 June 2019 are presented in Figure 4.1.
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5 Hydraulic conductivity

5.1 Field testing methodology

Falling and rising head (‘slug’) tests were conducted to estimate the horizontal hydraulic conductivity of the
screened water bearing zone.

A falling head test is achieved by introducing a ‘slug’ device to displace the water column within the monitoring
bore causing the water level to instantaneously rise and water to flow from the bore into the aquifer via the bore
screen (Butler 1998). The water level decay is recorded until the water level has returned or is close to static level.

A rising head test is then conducted where the slug is removed causing a reduction in the bore water level with
respect to the screened formation. Water then moves from the formation into the bore via the bore screen. The
water level recovery is recorded until the water level has returned to static level.

Falling head Rising head
slug test slug test

Support rope—i=

Well slug

Standing I Ah
water

level
Ah

- L0

Figure 5.1 Slug test schematic

5.2 Field testing results

Slug test data from each monitoring bore were analysed using the KGS Model (1994) for analysis in unconfined and
confined aquifersin AQTESOLV. AQTESOLV is the industry leading software for analysing aquifer tests using a variety
of aquifer types and solutions.

A summary of the results derived from the slug tests analyses is presented in Table 5.1.
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Table 5.1 Interpreted hydraulic conductivities (K)
i Screen interval Average K
Bore ID Screened lithology Groundwater system
(m bgl) (m/day)
PF_MBO1 Fractured basalt Unconfined aquifer 5-11 6.6
PF_MB02 Slightly fractured, fresh basalt Unconfined aquifer 12-18 1.2.107
PF_MBO03 Fractured/fissured basalt Unconfined aquifer 3.5-9.5 14.0
PF_MBO4A Unconsolidated silt and clay Aquitard 6.5-12.5 8.7.10*
PF_MBO04B Weakly consolidated silty clay Aquitard 23-29 9.8.107
PF_MBO5 Fractured/fissured basalt Unconfined aquifer 5-11 14.4
PF_MBO6 Slightly weathered to fresh basalt Unconfined aquifer 11-17 1.7.101
Note: 1. Average values calculated from analysis of falling and rising head tests.

Results from the slug tests are consistent within similar lithologies: hydraulic conductivities are in the order of

10 m/day in the fractured basalt, 10 m/day in the unfractured fresh basalt, and 10* to 103 m/day in the
unconsolidated alluvia.

The measured hydraulic conductivities are within the textbook ranges as established by Domenico & Schwartz
(1990) for various materials and rocks. Some of the representative values relevant to this project (in order of highest
to lowest permeability) are:

. 6.9 x 104 - 2.6 x 10* m/day in fractured igneous rock;

3.5x 102 -1.7 x 103 m/day in permeable basalt;
1.7 x10%—3.6 x 102 m/day in basalt;

8.4 x 10° - 1.7 m/day in unconsolidated silt; and

8.6 x 107 —4.1 x 10* m/day in unconsolidated clay.
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6 Groundwater quality

6.1 Sampling methodology

Groundwater sampling was undertaken using bailing techniques. Physico-chemical parameters (including pH,
temperature and electrical conductivity (EC)) were measured during purging to monitor water quality changes, and
to indicate representative groundwater suitable for sampling and analysis.

Water quality samples were collected in laboratory provided sample bottles, with appropriate preservation.
Samples were collected and sent to the laboratory under appropriate chain-of-custody protocols.

Field and laboratory QA/QC procedures are used to establish accurate, reliable and precise results. QA/QC
procedures included: calibration of equipment, submitting laboratory samples within holding times, keeping
samples chilled and wearing gloves during sampling.

Groundwater samples were analysed by ALS laboratories for the suite of analytes shown in Table 6.1.

Table 6.1 Analytical suite

Suite Analytes

Physico-chemical pH, Electrical Conductivity (EC), Total Dissolved Solids (TDS)

properties

Totals Metals aluminium, antimony, arsenic, barium, beryllium, cadmium, chromium, cobalt, copper, iron, lead,

manganese, molybdenum, nickel, selenium, silver, zinc, mercury

Asbestos asbestos

Organics TPH, TRH, BTEX, PAH

Pesticides Organochlorine and organophosphorus pesticides

PCB Total Polychlorinated Biphenyls

PFOS/PFOA Perfluoroalkyl Sulfonic Acids, Perfluoroalkyl Carboxylic Acids, Perfluoroalkyl Sulfonamides,

Fluorotelomer Sulfonic Acids

6.2 Results

Laboratory reported results of groundwater are summarised as follows:

. Groundwater is fresh to slightly brackish and slightly alkaline.

. All reported asbestos, organics, pesticides and polychlorinated biphenyls concentrations are below
laboratory Limits of Reporting (LORs).

. Three locations (MB03, MB05 and MBO06) reported very low per- and polyfluoroalkyl substances
concentrations that are above LORs.

. Elevated levels of aluminium, chromium, copper, iron, lead, nickel and zinc indicate heavy metals were found

in all shallow bores. Deep bore MB04B exhibits significantly lower heavy metals concentrations suggesting
that the reported high levels in the shallow bores are likely due to contamination.

J17188 | RP69 — Contamination Assessment Report — Annexure B | v01 13



. Low to moderate concentrations of arsenic, barium, calcium, cobalt, magnesium, manganese and potassium

could be naturally occurring within the geology of the site.

Table 6.2 presents a summary of the groundwater quality results. Asbestos, organics, pesticides and PCB results are

not included in the table as all values were below LORs.

For information purposes and where applicable, results were compared to the ANZECC 95% freshwater guideline
values for water quality (ANZECC 2000) and to the NEMP health drinking water guidelines for PFAS concentrations.

Laboratory reports are included in Annexure D of the Contamination Assessment report.

Table 6.2 Selected groundwater quality results

Parameters Units LOR ANZECC 2000 MBO1 MBO02 MB0O3 MBO4A MB04B MBO5 MBO06
FW 95%

pH - 7.56 8.85 7.70 7.75 8.08 7.92 8.19

Electrical Conductivity @ uS/cm 1080 352 892 885 593 912 491

25°C

Total Dissolved Solids mg/L 589 226 486 504 322 528 295

Aluminium ug/L 55 33700 1120 2680 6220 257 5420 1770

Antimony pe/L

Arsenic ug/L 13 1 2 2

Barium ug/L 79.3 4.2 27.4 153 22.1 31.7 12.7

Beryllium ug/L 0.9 0.2 0.4 0.5

Cadmium ug/L 0.2 0.12

Chromium ug/L 1 53 2 4 5 9 4

Cobalt ug/L 1.4 40.2 1.0 3.6 7.8 0.4 5.1 1.9

Copper ug/L 1.4 37 2 4 8 7 4

Iron ug/L 30800 1020 2020 8840 280 4640 1610

Lead ug/L 3.4 6.5 2.0 7.7 3.4 4.1

Manganese ug/L 1900 883 16.3 83.2 1460 10.7 149 38.2

Mercury ug/L 0.06

Molybdenum ug/L 1 2 1

Nickel ug/L 11 130 5 15 10 3 25 12

Selenium ug/L 11 2 2 4 1 3 1

Silver ug/L 0.05

Zinc ug/L 8 70 8 15 25 6 20 59

Note: Yellow highlighted cells show guideline values exceedances
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Table 6.3 Selected groundwater quality results (continued)

Parameters Units LOR NEMP2018 MBO01 MB02 MB03 MBO4A MB04B MBO5 MBO6
FW 95%

Per- and polyfluoroalkyl substances (PFAS)

6:2 Fluorotelomer sulfonic acid (6:2 FTS) pg/L  0.05

8:2 Fluorotelomer sulfonic acid (8:2 FTS) pg/L  0.05

Perfluorohexane sulfonic acid (PFHXxS) pg/L  0.02 0.03 0.03

Perfluorooctanesulfonic acid (PFOS) pg/L  0.01 0.13 0.03 0.01

Perfluorooctanoic acid (PFOA) pg/L  0.01 220 0.03 0.06 0.02

10:2 Fluorotelomer sulfonic acid (10:2 FTS) pg/L  0.05

4:2 Fluorotelomer sulfonic acid (4:2 FTS) pg/L  0.05

N-Ethyl perfluorooctane sulfonamide pg/L  0.05

(NEtFOSA)

N-ethyl-perfluorooctanesulfonamidoacetic pg/L  0.02

acid (NEtFOSAA)

N-ethylperfluorooctanesulfonamidoethanol  pg/L  0.05

(NEtFOSE)

N-Methyl perfluorooctane sulfonamide pg/L  0.05

(NMeFOSA)

N-methylperfluorooctane sulfonamidoacetic pg/L  0.02

acid (NMeFOSAA)

N- pg/L  0.05

Methylperfluorooctanesulfonamidoethanol

(N-MeFOSE)

Perfluorobutane sulfonic acid (PFBS) pg/L  0.02

Perfluorobutanoic acid (PFBA) pg/L 0.1

Perfluorodecanesulfonic acid (PFDS) pg/L  0.02

Perfluorodecanoic acid (PFDA) pg/L  0.02

Perfluorododecanoic acid (PFDoDA) pg/L  0.02

Perfluoroheptane sulfonic acid (PFHpS) pg/L  0.02

Perfluoroheptanoic acid (PFHpA) pg/L  0.02 0.02

Perfluorohexanoic acid (PFHxA) pg/L  0.02 0.05

Perfluorononanoic acid (PFNA) pg/L  0.02

Perfluorooctane sulfonamide (PFOSA) pg/L  0.02

Perfluoropentane sulfonic acid (PFPeS) pg/L  0.02

Perfluoropentanoic acid (PFPeA) ug/L  0.02 0.03

Perfluorotetradecanoic acid (PFTeDA) ug/L  0.05

Perfluorotridecanoic acid (PFTrDA) ug/L  0.02

Perfluoroundecanoic acid (PFUnDA) ug/L  0.02

Sum of PFAS mug/L  0.01 0.09 0.20 0.02
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7 Conclusions

A groundwater investigation comprising seven groundwater monitoring bores was installed, developed, and tested
across Polo Flat site as part of Polo Flat contamination assessment.

The investigation targeted the shallow aquifer within the fractured Tertiary Basalt and the overlying aquitard within
the Quaternary Alluvium. The key findings of this program are summarised below:

. The depth to the water table within the site ranges from 5 to 10 m below ground level.
. The groundwater flow is to the west and north-west, governed by topography.
. The aquifer within the Tertiary Basalt is mostly unconfined and of low to moderate permeability. Hydraulic

conductivity ranges from 0.1 m/day in fresh to slightly weathered basalt to 10 m/day in highly weathered
and/or fractured basalt.

. Alluvium is only present along a segment of the eastern boundary of the site and consists of unconsolidated
sandy silt and clay of very low permeability. Hydraulic conductivity is in the order of 10 to 10 m/day.

. The groundwater is fresh to slightly brackish and slightly alkaline.
. Elevated levels of aluminium, chromium, copper, iron, lead, nickel and zinc indicate heavy metals were found

in all shallow bores. Deep bore MB04B exhibits significantly lower heavy metals concentrations suggesting
that the reported high levels in the shallow bores could be due to contamination.
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Attachment A

Form As for groundwater monitoring
bores




Wik Office

Form A Particulars of completed work

Page 1
GOVERNMENT Qf WaLer
Driller's Licence No:  DL1913 m Work Licence No: MBO1 IZ'
Class of Licence: Class 4 Name of Licensee: ~ Snowy Hydro Ltd
Driller's Name: lan Palk Intended Use: Monitoring Bore
Assistant Driller: CalumRoach Completion Date:
Contractor: Highland Drilling DRILLING DETAILS
New bore X Replacement bore From To Hole Diameter Driling Method
Deepened Enlarged (m) (m) (mm) See Code 3
Reconditioned Other (specify) 0 3 114 5
Final Depth 13 |m & LS 114 2
WATER BEARING ZONES 4|
Estimated Yield Test DDL Duration Salinity |
From | To [Thickness|S WL (L/s) method | atendof test (Conductivity or TDS)
m m m m ivi i Hrs min | Cond TDS
(m) (m) (m) (m) ln::ﬂ(;:?l Cumulative S (m) o o)
9 10 1 6.05 0.2 0.2 1] A 1056
CASING / LINER DETAILS 5
Material [ OD Wall From | To || Method Casing support method | See Code 5 | 3 |
Thickness Fixing
Code 5| (mm)| (mm) m) | (m) [[Codes Type of casing bottom | see Code 5 | 2 |
8 |[60.2 5 0 5 5 |[Centralisers installed {Yes/No)[ NO [(indicate on sketch)
8 |[60.2 5 11 13 5 [[Sump installed {YesNo)| Yes | From| 11 [m Tol 13|(m
Pressure cemented  {YesNo)| No From m To m
Casing Protector cemented in place
WATER ENTRY DESIGN
General Screen Slot Details
Material | OD Wall | From | To [ Opening | Fixing || Aperture Length Width Alignment
Thickness type
Code 5| (mm) (mm) (m) (m) | See Code 6 | See Code 5 (mm) (mm) (mm) See Code 6
8 [60.2 5 5 11 5 5 0.4 20 10 H
GRAVEL PACK
Grain size Depth Quantity
mm) (m)
Type Grade From To From To Litres m>
Rounded | X Graded | X 3 5 3 13
Crushed Ungraded
Bentonite/Grout seal (vesNo) | Yes 2 3
Method of placement of Gravel Pack See Code 7 1
For Departmental use only: E@l | | | | | | | |
Scientific and Technical Operating Procedures
Form: A Issue: 3 Date issued: 28Aug2009 Page 1 of 4



oAS
{L“Q_’)’ Office Form A Particulars of completed work

Page 2
NSW | of Water
Work Licence No: MBO1
BORE DEVELOPMENT | 8 |
Chemical used for breaking down drilling mud (vesNo) | NO Name:

Method Bailing/Surging J Jetting _I Airlifting ﬁ Backwashing J Pumping J Other:

Duration | hrs hrs | 0 5 hrs | hrs hrs |hrs

DISINFECTION ON COMPLETION | 9

Chemical(s) used Quantity applied (Litres) Method of application
PUMPING TESTS ON COMPLETION |10

Pump Initial Water Level Recove
Test Date intake | Water | Pumping at end of Duration v
type depth | Level rate pumping of Test Water Time taken
(SWL) (DDL) level
(m) (m) (L/s) (m) (hrs) (m) (hrs) (mins)

Stage 1

Multi stage Stage 2

(stepped Stage 3
drawdown) Stage 4

Single stage
(constant rate)

Height of measuring point above ground level | m Test Method | | See Code 4 I

WORK PARTLY BACKFILLED OR ABANDONED | 11
Original depth of work: |_Jm Is work partly backfilled: (vesiNo) [ Ye's
Is work abandoned: (Yes/No) :I Method of abandonment: Backfilled IX Plugged [ ] Capped |:|
Has any casing been left in the work (Yes/No) I:l From | |m To B |m
Sealing / fill type From depth To depth Sealing / fill type From depth | To depth
See Code 11 (m) (m) See Code 11 (m) (m)

Site chosen by: Hydrogeologist |:|

Geologist |:| Driller D Diviner D Client |:| Otherl:l

LotNo | 14 | DPNo | 250029 [13]
Work Location Co ordinates Easting | 693090 Northing | 5988456 Zone
GPS: (vesiNo) | Ye's >> AMG/AGD I: or MGA/GDA Iz (See explanation)

Please mark the work site with "X" on the CLID provided map.

Indicate also the distances in metres from two (2) adjacent boundaries, and attach the map to this Form A package.

@/ Signatures:
Driller: %’% Licensee:
Date: 2/07/2019 Date:
Scientific and Technical Operating Procedures Page 2 of 4

Form: A Issue: 3 Date issued: 28Aug2009




oAS
'(_‘!‘Q_,)' Office Form A Particulars of completed work

NSW reoe?
GOVERNMENT Of Water
Work Licence No: MBO1
DRILLER'S ROCK/STRATA DESCRIPTION (LITHOLOGY) | 15 |
Depth Description WORK CONSTRUCTION
From To | See Code 15 | SKETCH
(m) (m)
Please see attached log
WORK NOT CONSTRUCTED BY DRILLING RIG 16 |
Method of excavation: Hand dug :I Back hoe |:| Dragline :I Dozer I:I Other
Depth Length Width Diameter Lining Dimentions of From Depth To Depth
(m) (m) (m) (m) material liner (m) (m) (m)
Please attach copies of the following if available 17
Geologist log (Yes/No) Laboratory analysis of water Sample (Yes/No) I:I Pumping test(s) (Yes/No) I:l
Geophysical log (Yes/No) I:I Sieve analysis of aquifer material (Yes/No) I:I Installed Pump details (Yes/No) I:I

Scientific and Technical Operating Procedures
Form: A Issue: 3 Date issued: 28Aug2009 Page 3 of 4



& WATER MONITORING BORE LOG | Bore ID: MBO1
£

Client:Default Listing Project: Snowy Hydro 2.0
www.emmconsulting.com.au | Date completed: 27/05/2019 Project number:  J17188
Suite 01, 20 Chandos Street | Drilling contractor: Highland Drilling Elevation: 820 m AHD
St Leonards NSW 2065 - .
: isti : 693090
T: 02 9493 9500 Drilling method Default Listing Easting
F: 02 9493 9599 Hydrogeologist:  C Corthier Northing: 5988456
Static Water Level: 6.05 m bgl Screened Formation: Tertiary Basalt Date: 06/06/2019
Total depth: 13m Screened depth: 5-11m Casing: 50 mm PVC
. Bore Completion
Depth | Lithology Description Drilling Notes -
(mbgl) | Graphic Diagram Design notes
0 _: TOPSOIL, brown, unconsolidated, clay i ¢
2
1 P
4
I BASALT, dark grey, fine-grained, fresh, dry
2
3
4
5
6
3
7 38 : A A
- BASALT, dark grey, fine-grained, highly
3 weathered, damp
b=
8 |9 Minor QUARTZ, light grey, very coarse-grained,
sub-angular
Water Cut: 0.2 L/s, T:
9 BASALT, dark grey, fine-grained, moderately to 13'1001 EC: 1056
highly weathered, wet pS/cm, pH: 8.0
10 Minor QUARTZ, light grey, very coarse grained,
sub-angular
11
12
13 —




Wik Office

Form A Particulars of completed work

Page 1
GOVERNMENT Qf WaLer
Driller's Licence No:  DL1913 m Work Licence No: MBO02 IZ'
Class of Licence: Class 4 Name of Licensee: ~ Snowy Hydro Ltd
Driller's Name: lan Palk Intended Use: Monitoring Bore
Assistant Driller: CalumRoach Completion Date:
Contractor: Highland Drilling DRILLING DETAILS
New bore X Replacement bore From To Hole Diameter Driling Method
Deepened Enlarged (m) (m) (mm) See Code 3
Reconditioned Other (specify) 0 1 114 5
Final Depth 18 |m ; 169 :]I :]Ij g
WATER BEARING ZONES 4|
Estimated Yield Test DDL Duration Salinity |
From | To [Thickness|S WL (L/s) method | atendof test (Conductivity or TDS)
m m m m ivi i Hrs min | Cond TDS
(m) (m) (m) (m) ln::ﬂ(;:?l Cumulative S (m) o o)
15 16 1 9.76 0.1 0.1 1] A 318
CASING / LINER DETAILS 5
Material [ OD Wall From | To || Method Casing support method | See Code 5 | 3 |
Thickness Fixing
Code 5| (mm)| (mm) m) | (m) [[Codes Type of casing bottom | see Code 5 | 2 |
8 |[60.2 5 0 12 5 |[Centralisers installed {Yes/No)[ NO [(indicate on sketch)
8 |[60.2 5 18 [ 19 5 [[Sump installed {YesNo)| Yes | From| 18 [m Tol 19| m
Pressure cemented  {YesNo)| No From m To m
Casing Protector cemented in place
WATER ENTRY DESIGN
General Screen Slot Details
Material | OD Wall | From | To [ Opening | Fixing || Aperture Length Width Alignment
Thickness type
Code 5| (mm) (mm) (m) (m) | See Code 6 | See Code 5 (mm) (mm) (mm) See Code 6
8 [60.2 5 12 18 5 5 0.4 20 10 H
GRAVEL PACK
Grain size Depth Quantity
mm) (m)
Type Grade From To From To Litres m>
Rounded | X Graded | X 3 5 9 19
Crushed Ungraded
Bentonite/Grout seal (YesiNo) [ Yes 8 9
Method of placement of Gravel Pack See Code 7 1
For Departmental use only: E@l | | | | | | | |
Scientific and Technical Operating Procedures
Form: A Issue: 3 Date issued: 28Aug2009 Page 1 of 4



oAS
{L“Q_’)’ Office Form A Particulars of completed work

Page 2
NSW | of Water
Work Licence No: MBO02
BORE DEVELOPMENT | 8 |
Chemical used for breaking down drilling mud (vesNo) | NO Name:

Method Bailing/Surging J Jetting _I Airlifting ﬁ Backwashing J Pumping J Other:

Duration | hrs hrs | 0 5 hrs | hrs hrs |hrs

DISINFECTION ON COMPLETION | 9

Chemical(s) used Quantity applied (Litres) Method of application
PUMPING TESTS ON COMPLETION |10

Pump Initial Water Level Recove
Test Date intake | Water | Pumping at end of Duration v
type depth | Level rate pumping of Test Water Time taken
(SWL) (DDL) level
(m) (m) (L/s) (m) (hrs) (m) (hrs) (mins)

Stage 1

Multi stage Stage 2

(stepped Stage 3
drawdown) Stage 4

Single stage
(constant rate)

Height of measuring point above ground level | m Test Method | | See Code 4 I

WORK PARTLY BACKFILLED OR ABANDONED | 11
Original depth of work: |_Jm Is work partly backfilled: (vesiNo) [ Ye's
Is work abandoned: (Yes/No) :I Method of abandonment: Backfilled IX Plugged [ ] Capped |:|
Has any casing been left in the work (Yes/No) I:l From | |m To B |m
Sealing / fill type From depth To depth Sealing / fill type From depth | To depth
See Code 11 (m) (m) See Code 11 (m) (m)

Site chosen by: Hydrogeologist |:|

Geologist |:| Driller D Diviner D Client |:| Otherl:l

LotNo | 14 | DPNo | 250029 [13]
Work Location Co ordinates Easting | 693354 Northing | 5988363 Zone
GPS: (vesiNo) | Ye's >> AMG/AGD I: or MGA/GDA Iz (See explanation)

Please mark the work site with "X" on the CLID provided map.

Indicate also the distances in metres from two (2) adjacent boundaries, and attach the map to this Form A package.

Signatures:
Driller: /Z—— 4%/ Licensee:
& /7
Date:  26/07/2019 Date:
Scientific and Technical Operating Procedures Page 2 of 4

Form: A Issue: 3 Date issued: 28Aug2009




oAS
'(_‘!‘Q_,)' Office Form A Particulars of completed work

NSW reoe?
GOVERNMENT Of Water
Work Licence No: MB02
DRILLER'S ROCK/STRATA DESCRIPTION (LITHOLOGY) | 15 |
Depth Description WORK CONSTRUCTION
From To | See Code 15 | SKETCH
(m) (m)
Please see attached log
WORK NOT CONSTRUCTED BY DRILLING RIG 16 |
Method of excavation: Hand dug :I Back hoe |:| Dragline :I Dozer I:I Other
Depth Length Width Diameter Lining Dimentions of From Depth To Depth
(m) (m) (m) (m) material liner (m) (m) (m)
Please attach copies of the following if available 17
Geologist log (Yes/No) Laboratory analysis of water Sample (Yes/No) I:I Pumping test(s) (Yes/No) I:l
Geophysical log (Yes/No) I:I Sieve analysis of aquifer material (Yes/No) I:I Installed Pump details (Yes/No) I:I

Scientific and Technical Operating Procedures
Form: A Issue: 3 Date issued: 28Aug2009 Page 3 of 4



',77 WATER MONITORING BORE LOG Bore ID: MB02
"‘ Client:Default Listing Project: Snowy Hydro 2.0
www.emmconsulting.com.au | Date completed: 28/05/2019 Project number:  J17188
Suite 01, 20 Chandos Street | Drilling contractor: Highland Drilling Elevation: 823.8 m AHD
St Leonards NSW 2065 - .
: isti : 693354
T: 02 9493 9500 Drilling method:  Default Listing Easting:
F: 02 9493 9599 Hydrogeologist:  C Corthier Northing: 5988363
Static Water Level: 9.76 m bgl Screened Formation: Tertiary Basalt Date: 06/06/2019
Total depth: 19m Screened depth: 12-18m Casing: 50 mm PVC
. Bore Completion
Depth | Lithology Description Drilling Notes -
(mbgl) | Graphic Diagram Design notes
0 T TOPSOIL, brown, unconsolidated, clay i ¢
%
1 a
o
'_
2 T BASALT, dark bluish grey, fine-grained, fresh, dry
3 BASALT, bluish grey, fine-grained, slightly to
moderately weathered, dry
4 Trace QUARTZ, very light grey, coarse grained,
angular
5 BASALT, dark bluish grey, fine-grained, fresh,
possibly minor fractures at 10m, damp
6
7
8
9
T
10 §
2
8
11 5
'_
12
13
14
15 Water Cut: 0.1 L/s, T:
9.8°C, EC: 318 pS/cm,
16 pH: 9.6
17
18
19 —




Wik Office

Form A Particulars of completed work

Page 1
GOVERNMENT Qf WaLer
Driller's Licence No:  DL1913 m Work Licence No: MBO03 IZ'
Class of Licence: Class 4 Name of Licensee: ~ Snowy Hydro Ltd
Driller's Name: lan Palk Intended Use: Monitoring Bore
Assistant Driller: CalumRoach Completion Date:
Contractor: Highland Drilling DRILLING DETAILS
New bore X Replacement bore From To Hole Diameter Driling Method
Deepened Enlarged (m) (m) (mm) See Code 3
Reconditioned Other (specify) 0 114 5
Final Depth 11 |m L 1 114 2
WATER BEARING ZONES 4|
Estimated Yield Test DDL Duration Salinity |
From | To [Thickness|S WL (L/s) method | atendof test (Conductivity or TDS)
m m m m ivi i Hrs min | Cond TDS
(m) (m) (m) (m) ln::ﬂ(;:?l Cumulative S (m) o o)
6 7 1 4.96 0.1 0.1 1] A 649
CASING / LINER DETAILS 5
Material [ OD Wall From | To || Method Casing support method | See Code 5 | 3 |
Thickness Fixing
Code 5| (mm)| (mm) m) | (m) [[Codes Type of casing bottom | see Code 5 | 2 |
8 |[60.2 5 0 3.5 5 |[Centralisers installed {Yes/No)[ NO [(indicate on sketch)
8 |[60.2 5 95 | 11 5 [[Sump installed {YesNo)| Yes | From| 95 [m Tol 11|(m
Pressure cemented  {YesNo)| No From m To m
Casing Protector cemented in place
WATER ENTRY DESIGN
General Screen Slot Details
Material | OD Wall | From | To [ Opening | Fixing || Aperture Length Width Alignment
Thickness type
Code 5| (mm) (mm) (m) (m) | See Code 6 | See Code 5 (mm) (mm) (mm) See Code 6
8 [60.2 5 35 | 95 5 5 0.4 20 10 H
GRAVEL PACK
Grain size Depth Quantity
mm) (m)
Type Grade From To From To Litres m>
Rounded | X Graded | X 3 5 1.5 11
Crushed Ungraded
Bentonite/Grout seal (vesiNo) | Yes 0.5 15
Method of placement of Gravel Pack See Code 7 1
For Departmental use only: E@l | | | | | | | |
Scientific and Technical Operating Procedures
Form: A Issue: 3 Date issued: 28Aug2009 Page 1 of 4



oAS
{L“Q_’)’ Office Form A Particulars of completed work

Page 2
NSW | of Water
Work Licence No: MBO03
BORE DEVELOPMENT | 8 |
Chemical used for breaking down drilling mud (vesNo) | NO Name:

Method Bailing/Surging J Jetting _I Airlifting ﬁ Backwashing J Pumping J Other:

Duration | hrs hrs | 0 5 hrs | hrs hrs |hrs

DISINFECTION ON COMPLETION | 9

Chemical(s) used Quantity applied (Litres) Method of application
PUMPING TESTS ON COMPLETION |10

Pump Initial Water Level Recove
Test Date intake | Water | Pumping at end of Duration v
type depth | Level rate pumping of Test Water Time taken
(SWL) (DDL) level
(m) (m) (L/s) (m) (hrs) (m) (hrs) (mins)

Stage 1

Multi stage Stage 2

(stepped Stage 3
drawdown) Stage 4

Single stage
(constant rate)

Height of measuring point above ground level | m Test Method | | See Code 4 I

WORK PARTLY BACKFILLED OR ABANDONED | 11
Original depth of work: |_Jm Is work partly backfilled: (vesiNo) [ Ye's
Is work abandoned: (Yes/No) :I Method of abandonment: Backfilled IX Plugged [ ] Capped |:|
Has any casing been left in the work (Yes/No) I:l From | |m To B |m
Sealing / fill type From depth To depth Sealing / fill type From depth | To depth
See Code 11 (m) (m) See Code 11 (m) (m)

Site chosen by: Hydrogeologist |:|

Geologist |:| Driller D Diviner D Client |:| Otherl:l

LotNo | 14 | DPNo | 250029 [13]
Work Location Co ordinates Easting | 693004 Northing | 5988195 Zone
GPS: (vesiNo) | Ye's >> AMG/AGD I: or MGA/GDA Iz (See explanation)

Please mark the work site with "X" on the CLID provided map.

Indicate also the distances in metres from two (2) adjacent boundaries, and attach the map to this Form A package.

Signatures:
Driller: %— 4%/ Licensee:
e 7
Date: 26/07/2019 Date:
Scientific and Technical Operating Procedures Page 2 of 4

Form: A Issue: 3 Date issued: 28Aug2009




oAS
'(_‘!‘Q_,)' Office Form A Particulars of completed work

NSW reoe?
GOVERNMENT Of Water
Work Licence No: MBO03
DRILLER'S ROCK/STRATA DESCRIPTION (LITHOLOGY) | 15 |
Depth Description WORK CONSTRUCTION
From To | See Code 15 | SKETCH
(m) (m)
Please see attached log
WORK NOT CONSTRUCTED BY DRILLING RIG 16 |
Method of excavation: Hand dug :I Back hoe |:| Dragline :I Dozer I:I Other
Depth Length Width Diameter Lining Dimentions of From Depth To Depth
(m) (m) (m) (m) material liner (m) (m) (m)
Please attach copies of the following if available 17
Geologist log (Yes/No) Laboratory analysis of water Sample (Yes/No) I:I Pumping test(s) (Yes/No) I:l
Geophysical log (Yes/No) I:I Sieve analysis of aquifer material (Yes/No) I:I Installed Pump details (Yes/No) I:I

Scientific and Technical Operating Procedures
Form: A Issue: 3 Date issued: 28Aug2009 Page 3 of 4



Vi 4

www.emmconsulting.com.au

Suite 01, 20 Chandos Street
St Leonards NSW 2065

WATER MONITORING BORE LOG

Bore ID: MB03

Client:Snowy Hydro Ltd

Project: Snowy Hydro 2.0

Date completed:

29/05/2019
Drilling contractor: Highland Drilling

Project number:  J17188
Elevation (mAHD): 818.9 m AHD

il POA ing: 693004
T: 02 9493 9500 Drilling method: Air Rotary Easting:
F:02 9493 9599 Hydrogeologist: C Corthier Northing: 5988195
Static Water Level (mBGL): 4.96 m bg| Open Formation: Tertiary Basalt Date: 06/06/2019

Total depth (mBGL): 11 m Open Depth (mBGL): 3.5-9.5m Casing: 50 mm PVC
. Bore Completion
Depth | Lithology - . P
i Description Water Quality - -
(mBGL)| Graphic Diagram Design notes
0 I BASALT, dark grey, fine-grained, slightly = Cement grout
weathered to fresh, dry
1 ) Bentonite seal
)4 B 50mm blank PN18
5 o U-PVC casing
BASALT, clayey, medium grey, fine-grained, (threaded)
moderately to highly weathered, dry
3 Minor QUARTZ, very light grey, very
coarse-grained, angular
4
5
g .
> Water Cut: 0.1 L/s, T: 100 mm diameter
6 © o borehole
5 12.0°C, EC: 649
i uS/cm, pH: 8.6 Gravel pack (5mm
wash)
7 BASALT, clayey, medium grey, fine-grained,
moderately to highly weathered, minor oxidation,
wet 50mm slotted PN18
8 U-PVC casing
(0.5mm aperture)
9 BASALT, greyish black, fine-grained, fresh, minor
oxidation, wet
10 Trace QUARTZ, white, very coarse-grained,
angular 50mm blank PN18
U-PVC sump
1" (threaded)

12
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AWk Office
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Form A Particulars of completed work

Page 1

GOVERNMENT
Driller's Licence No:  DL1913 m Work Licence No: MBO4A IZ'
Class of Licence: Class 4 Name of Licensee: ~ Snowy Hydro Ltd
Driller's Name: lan Palk Intended Use: Monitoring Bore
Assistant Driller: CalumRoach Completion Date:
Contractor: Highland Drilling DRILLING DETAILS
New bore X Replacement bore From To Hole Diameter Driling Method
Deepened Enlarged (m) (m) (mm) See Code 3
Reconditioned Other (specify) 0 1 114 5
. ' 1 9 114 9
Final Depth [ 13.5|m 9 35 P 5
WATER BEARING ZONES 4|
Estimated Yield Test DDL Duration Salinity |
From | To [Thickness|S WL (L/s) method | atendof test (Conductivity or TDS)
(m) | (m) (m) (m) Indiviqual Cumulative | o (m) Hrs [ min | Cond TDS
Aquifer (uS/cm) (mg/L)
10 11 1 6.6 <0.1 <0.1 1 A
CASING / LINER DETAILS 5
Material [ OD Wall From | To || Method Casing support method | See Code 5 | 3 |
Thickness Fixing
Code 5| (mm)| (mm) m) | (m) [[Codes Type of casing bottom | see Code 5 | 2 |
8 |[60.2 5 0 6.5 5 |[Centralisers installed {Yes/No)[ NO [(indicate on sketch)
8 |[60.2 5 125113.5| 5 |[Sump installed {YesiNo)| Yes | From[ 12.5|m To| 13.5( m
Pressure cemented  {YesNo)| No From m To m
Casing Protector cemented in place
WATER ENTRY DESIGN
General Screen Slot Details
Material | OD Wall | From | To [ Opening | Fixing || Aperture Length Width Alignment
Thickness type
Code 5 (mm) (mm) (m) (m) See Code 6 See Code 5 (mm) (mm) (mm) See Code 6
8 [60.2 5 6.5 | 125 5 0.4 20 10 H
GRAVEL PACK
Grain size Depth Quantity
mm) (m)
Type Grade From To From To Litres m>
Rounded | X Graded | X 3 5 4 13.5
Crushed Ungraded
Bentonite/Grout seal (YesiNo) [ Yes 3 4
Method of placement of Gravel Pack See Code 7 1
For Departmental use only: E@l | | | | | | | |

Scientific and Technical Operating Procedures
Form: A Issue: 3 Date issued: 28Aug2009

Page 1 of 4



oAS
{L“Q_’)’ Office Form A Particulars of completed work

Page 2
NSW | of Water
Work Licence No: MBO4A
BORE DEVELOPMENT | 8 |
Chemical used for breaking down drilling mud (vesNo) | NO Name:

Method Bailing/Surging J Jetting _I Airlifting ﬁ Backwashing J Pumping J Other:

Duration | hrs hrs | 0 5 hrs | hrs hrs |hrs

DISINFECTION ON COMPLETION | 9

Chemical(s) used Quantity applied (Litres) Method of application
PUMPING TESTS ON COMPLETION |10

Pump Initial Water Level Recove
Test Date intake | Water | Pumping at end of Duration v
type depth | Level rate pumping of Test Water Time taken
(SWL) (DDL) level
(m) (m) (L/s) (m) (hrs) (m) (hrs) (mins)

Stage 1

Multi stage Stage 2

(stepped Stage 3
drawdown) Stage 4

Single stage
(constant rate)

Height of measuring point above ground level | m Test Method | | See Code 4 I

WORK PARTLY BACKFILLED OR ABANDONED | 11
Original depth of work: |_Jm Is work partly backfilled: (vesiNo) [ Ye's
Is work abandoned: (Yes/No) :I Method of abandonment: Backfilled IX Plugged [ ] Capped |:|
Has any casing been left in the work (Yes/No) I:l From | |m To B |m
Sealing / fill type From depth To depth Sealing / fill type From depth | To depth
See Code 11 (m) (m) See Code 11 (m) (m)

Site chosen by: Hydrogeologist |:|

Geologist |:| Driller D Diviner D Client |:| Otherl:l

LotNo | 14 | DPNo | 250029 [13]
Work Location Co ordinates Easting | 693394 Northing | 5988023 Zone
GPS: (vesiNo) | Ye's >> AMG/AGD I: or MGA/GDA Iz (See explanation)

Please mark the work site with "X" on the CLID provided map.

Indicate also the distances in metres from two (2) adjacent boundaries, and attach the map to this Form A package.

Signatures:
Driller: %— % %/ Licensee:
& /
Date: 26/07/2019 Date:
Scientific and Technical Operating Procedures Page 2 of 4

Form: A Issue: 3 Date issued: 28Aug2009




oAS
'(_‘!‘Q_,)' Office Form A Particulars of completed work

NSW reoe?
GOVERNMENT Of Water
Work Licence No: MBO4A
DRILLER'S ROCK/STRATA DESCRIPTION (LITHOLOGY) | 15 |
Depth Description WORK CONSTRUCTION
S To | See Code 15 | SKETCH
(m) (m)
Please see attached log
WORK NOT CONSTRUCTED BY DRILLING RIG 16 |
Method of excavation: Hand dug :I Back hoe |:| Dragline :I Dozer I:I Other
Depth Length Width Diameter Lining Dimentions of From Depth To Depth
(m) (m) (m) (m) material liner (m) (m) (m)
Please attach copies of the following if available 17
Geologist log (Yes/No) Laboratory analysis of water Sample (Yes/No) I:I Pumping test(s) (Yes/No) I:l
Geophysical log (Yes/No) I:I Sieve analysis of aquifer material (Yes/No) I:I Installed Pump details (Yes/No) I:I

Scientific and Technical Operating Procedures
Form: A Issue: 3 Date issued: 28Aug2009 Page 3 of 4



= WATER MONITORING BORE LOG Bore ID: MB04A
,"‘ Client:Default Listing Project: Snowy Hydro 2.0
ww.emmconsulting.com.au | Date completed: 28/05/2019 Project number:  J17188
Suite 01, 20 Chandos Street | Drilling contractor: Highland Drilling Elevation: 825.4 m AHD
St Leonards NSW 2065 - .
. isti . 693394
T: 02 9493 9500 Drilling method Default Listing Easting
F: 02 9493 9599 Hydrogeologist:  C Corthier Northing: 5988023
Static Water Level: 6.60 m bgl Screened Formation: Quaternary Alluvium  Date: 06/06/2019
Total depth: 13.5m Screened depth: 6.5-12.5m Casing: 50 mm PVC
. Bore Completion
Depth thh0|°gy Description Drilling Notes )
(mbgl) | Graphic Diagram Design notes
0 1 " 7 2l
> TOPSOIL, brown, unconsolidated clay =
[%]
& =
1 =
I SILTY CLAY, yellowish orange, unconsolidated,
|_ |_ dry
L L
2 LL
L L
3 L L
L L
L L
4 L L ) >‘
L L ‘A
L L w
5 LL
L L
L L
6
L L £
LL 3
7 L L _g
L L ]
[ =
LL|l o
8 LL 3
L L
9 L L
L L
L L
10 =t SILTY CLAY, brownish orange, locally red, Water Cut: <0.1 L/s
L L unconsolidated, wet
L L
11 L L
L L
12 L L
L L
L L
13 L L
L Ll L+
L L
14
15
16
17
18




Wik Office

Form A Particulars of completed work

Page 1
GOVERNMENT Qf WaLer
Driller's Licence No:  DL1913 m Work Licence No: MBO04B IZ'
Class of Licence: Class 4 Name of Licensee: ~ Snowy Hydro Ltd
Driller's Name: lan Palk Intended Use: Monitoring Bore
Assistant Driller: CalumRoach Completion Date:
Contractor: Highland Drilling DRILLING DETAILS
New bore X Replacement bore From To Hole Diameter Driling Method
Deepened Enlarged (m) (m) (mm) See Code 3
Reconditioned Other (specify) 0 19.3 114 5
Final Depth 30 |lm Lok 0 114 2
WATER BEARING ZONES 4|
Estimated Yield Test DDL Duration Salinity |
From | To [Thickness|S WL (L/s) method | atendof test (Conductivity or TDS)
m m m m ivi i Hrs min | Cond TDS
(m) (m) (m) (m) ln::ﬂ(;:?l Cumulative S (m) o o)
1 A
CASING / LINER DETAILS 5
Material [ OD Wall From | To || Method Casing support method | See Code 5 | 3 |
Thickness Fixing
Code 5| (mm)| (mm) m) | (m) [[Codes Type of casing bottom | see Code 5 | 2 |
8 |[60.2 5 0 23 5 |[Centralisers installed {Yes/No)[ NO [(indicate on sketch)
8 |[60.2 5 29 | 30 5 [[Sump installed {YesNo)| Yes | From| 29 [m To| 30(m
Pressure cemented  {YesNo)| No From m To m
Casing Protector cemented in place
WATER ENTRY DESIGN
General Screen Slot Details
Material | OD Wall | From | To [ Opening | Fixing || Aperture Length Width Alignment
Thickness type
Code 5| (mm) (mm) (m) (m) | See Code 6 | See Code 5 (mm) (mm) (mm) See Code 6
8 |[60.2 5 23 | 29 5 5 0.4 20 10 H
GRAVEL PACK
Grain size Depth Quantity
mm) (m)
Type Grade From To From To Litres m>
Rounded | X Graded | X 3 5 20 30
Crushed Ungraded
Bentonite/Grout seal (YesiNo) [ Yes 18 20
Method of placement of Gravel Pack See Code 7 1
For Departmental use only: E@l | | | | | | | |
Scientific and Technical Operating Procedures
Form: A Issue: 3 Date issued: 28Aug2009 Page 1 of 4



oAS
{L“Q_’)’ Office Form A Particulars of completed work

Page 2
NSW | of Water
Work Licence No: MB04B
BORE DEVELOPMENT | 8 |
Chemical used for breaking down drilling mud (vesNo) | NO Name:

Method Bailing/Surging J Jetting _I Airlifting ﬁ Backwashing J Pumping J Other:

Duration | hrs hrs | 0 5 hrs | hrs hrs |hrs

DISINFECTION ON COMPLETION | 9

Chemical(s) used Quantity applied (Litres) Method of application
PUMPING TESTS ON COMPLETION |10

Pump Initial Water Level Recove
Test Date intake | Water | Pumping at end of Duration v
type depth | Level rate pumping of Test Water Time taken
(SWL) (DDL) level
(m) (m) (L/s) (m) (hrs) (m) (hrs) (mins)

Stage 1

Multi stage Stage 2

(stepped Stage 3
drawdown) Stage 4

Single stage
(constant rate)

Height of measuring point above ground level | m Test Method | | See Code 4 I

WORK PARTLY BACKFILLED OR ABANDONED | 11
Original depth of work: |_Jm Is work partly backfilled: (vesiNo) [ Ye's
Is work abandoned: (Yes/No) :I Method of abandonment: Backfilled IX Plugged [ ] Capped |:|
Has any casing been left in the work (Yes/No) I:l From | |m To B |m
Sealing / fill type From depth To depth Sealing / fill type From depth | To depth
See Code 11 (m) (m) See Code 11 (m) (m)

Site chosen by: Hydrogeologist |:|

Geologist |:| Driller D Diviner D Client |:| Otherl:l

LotNo | 14 | DPNo | 250029 [13]
Work Location Co ordinates Easting | 693391 Northing | 5988024 Zone
GPS: (vesiNo) | Ye's >> AMG/AGD I: or MGA/GDA Iz (See explanation)

Please mark the work site with "X" on the CLID provided map.

Indicate also the distances in metres from two (2) adjacent boundaries, and attach the map to this Form A package.

Signatures:
Driller: 4, ﬁ%/ Licensee:
z 7
Date: 26/07/2019 Date:
Scientific and Technical Operating Procedures Page 2 of 4

Form: A Issue: 3 Date issued: 28Aug2009




oAS
'(_‘!‘Q_,)' Office Form A Particulars of completed work

NSW reoe?
GOVERNMENT Of Water
Work Licence No: MB04B
DRILLER'S ROCK/STRATA DESCRIPTION (LITHOLOGY) | 15 |
Depth Description WORK CONSTRUCTION
S To | See Code 15 | SKETCH
(m) (m)
Please see attached log
WORK NOT CONSTRUCTED BY DRILLING RIG 16 |
Method of excavation: Hand dug :I Back hoe |:| Dragline :I Dozer I:I Other
Depth Length Width Diameter Lining Dimentions of From Depth To Depth
(m) (m) (m) (m) material liner (m) (m) (m)
Please attach copies of the following if available 17
Geologist log (Yes/No) Laboratory analysis of water Sample (Yes/No) I:I Pumping test(s) (Yes/No) I:l
Geophysical log (Yes/No) I:I Sieve analysis of aquifer material (Yes/No) I:I Installed Pump details (Yes/No) I:I

Scientific and Technical Operating Procedures
Form: A Issue: 3 Date issued: 28Aug2009 Page 3 of 4



Vi 4

www.emmconsulting.com.au

Suite 01, 20 Chandos Street

St Leonards NSW 2065
T: 02 9493 9500
F: 02 9493 9599

WATER MONITORING BORE LOG

Bore ID: MB04B

Client:Default Listing

Project: Snowy Hydro 2.0

Date completed:  30/05/2019
Drilling contractor: Highland Drilling
Drilling method:  Default Listing
Hydrogeologist: C Corthier

Project number:
Elevation:
Easting:
Northing:

J17188
825.3 m AHD
693391
5988024

Static Water Level: 8.67 m bgl
Total depth:

30m

Screened Formation: Tertiary Basalt
Screened depth: 23-29m

Date: 06/06/2019
Casing: 50 mm PVC

Depth
(mbgl)

Lithology
Graphic

Bore Completion

Description Drilling Notes

Diagram

Design notes

0

10

11

12

13

14

15

16

17

18

19

20

L L
L L
L L
L L
L L
L L
L L
L L
L L
L L
L L
L L
L L
L L
L L
L L
L L
L L
L L
L L
L L
L L
L L

| 4ropsoit

TOPSOIL, brown, unconsolidated clay

dry

SILTY CLAY, yellowish orange, unconsolidated,

—

L L
L L
L L
L L
L L
L L
L L
L L
L L
L L

Quaternary alluvium

SANDY CLAYEY SILT, reddish orange, weakly
consolidated, dry

L C
L L
L L
L L
L L
L L
L L
L L
L L
L L
L L
L L
L L
L L
L L
L L
L L

SANDY CLAYEY SILT, yellowish orange, weakly
consolidated, damp
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WATER MONITORING BORE LOG

Bore ID: MB04B

Client:Default Listing Project: Snowy Hydro 2.0

Date completed:  30/05/2019

Suite 01, 20 Chandos Street | Drilling contractor: Highland Drilling

St Leonards NSW 2065
T: 02 9493 9500
F: 02 9493 9599

Drilling method:  Default Listing

Hydrogeologist: C Corthier

Project number:  J17188
Elevation: 825.3 m AHD
Easting: 693391
Northing: 5988024

Static Water Level: 8.67 m bgl Screened Formation: Tertiary Basalt
Total depth: 30m Screened depth: 23-29m

Date: 06/06/2019
Casing: 50 mm PVC

Depth | Lithology
(mbgl) | Graphic

Bore Completion

Description Drilling Notes

Diagram Design notes

LL
21 LL

LL
LL
22 LL
LL
LL

23 T —
L L
L L
L L
L L
25 L L
L L
L L
L L
L L
L L
L L
28 L L
L L
L L
L L
L L

24

27

I— Tertiary alluvium

30

SILTY CLAY, very light bluish grey, weakly
consolidated, damp




Wik Office

Form A Particulars of completed work

Page 1
GOVERNMENT Qf WaLer
Driller's Licence No:  DL1913 m Work Licence No: MBO5 IZ'
Class of Licence: Class 4 Name of Licensee: ~ Snowy Hydro Ltd
Driller's Name: lan Palk Intended Use: Monitoring Bore
Assistant Driller: CalumRoach Completion Date:
Contractor: Highland Drilling DRILLING DETAILS
New bore X Replacement bore From To Hole Diameter Driling Method
Deepened Enlarged (m) (m) (mm) See Code 3
Reconditioned Other (specify) 0 2 114 5
Final Depth | 12.5|m 2 122 114 2
WATER BEARING ZONES 4|
Estimated Yield Test DDL Duration Salinity |
From | To [Thickness|S WL (L/s) method | atendof test (Conductivity or TDS)
m m m m ivi i Hrs min | Cond TDS
(m) (m) (m) (m) ln::ﬂ(;:?l Cumulative S (m) o o)
10 11 1 6.69 0.1 0.1 1] A 688
CASING / LINER DETAILS 5
Material [ OD Wall From | To || Method Casing support method | See Code 5 | 3 |
Thickness Fixing
Code 5| (mm)| (mm) m) | (m) [[Codes Type of casing bottom | see Code 5 | 2 |
8 |[60.2 5 0 5 5 |[Centralisers installed {Yes/No)[ NO [(indicate on sketch)
8 |[60.2 5 11 [ 125 5 [[Sump installed {YesNo)| Yes | From| 11 [m To| 125 m
Pressure cemented  {YesNo)| No From m To m
Casing Protector cemented in place
WATER ENTRY DESIGN
General Screen Slot Details
Material | OD Wall | From | To [ Opening | Fixing || Aperture Length Width Alignment
Thickness type
Code 5| (mm) (mm) (m) (m) | See Code 6 | See Code 5 (mm) (mm) (mm) See Code 6
8 [60.2 5 5 5 0.4 20 10 H
GRAVEL PACK
Grain size Depth Quantity
mm) (m)
Type Grade From To From To Litres m>
Rounded | X Graded | X 3 5 3 12.5
Crushed Ungraded
Bentonite/Grout seal (vesNo) | Yes 2 3
Method of placement of Gravel Pack See Code 7 1
For Departmental use only: E@l | | | | | | | |
Scientific and Technical Operating Procedures
Form: A Issue: 3 Date issued: 28Aug2009 Page 1 of 4



oAS
{L“Q_’)’ Office Form A Particulars of completed work

Page 2
NSW | of Water
Work Licence No: MBO05
BORE DEVELOPMENT | 8 |
Chemical used for breaking down drilling mud (vesNo) | NO Name:

Method Bailing/Surging J Jetting _I Airlifting ﬁ Backwashing J Pumping J Other:

Duration | hrs hrs | 0 5 hrs | hrs hrs |hrs

DISINFECTION ON COMPLETION | 9

Chemical(s) used Quantity applied (Litres) Method of application
PUMPING TESTS ON COMPLETION |10

Pump Initial Water Level Recove
Test Date intake | Water | Pumping at end of Duration v
type depth | Level rate pumping of Test Water Time taken
(SWL) (DDL) level
(m) (m) (L/s) (m) (hrs) (m) (hrs) (mins)

Stage 1

Multi stage Stage 2

(stepped Stage 3
drawdown) Stage 4

Single stage
(constant rate)

Height of measuring point above ground level | m Test Method | | See Code 4 I

WORK PARTLY BACKFILLED OR ABANDONED | 11
Original depth of work: |_Jm Is work partly backfilled: (vesiNo) [ Ye's
Is work abandoned: (Yes/No) :I Method of abandonment: Backfilled IX Plugged [ ] Capped |:|
Has any casing been left in the work (Yes/No) I:l From | |m To B |m
Sealing / fill type From depth To depth Sealing / fill type From depth | To depth
See Code 11 (m) (m) See Code 11 (m) (m)

Site chosen by: Hydrogeologist |:|

Geologist |:| Driller D Diviner D Client |:| Otherl:l

LotNo | 14 | oPNo | 250029 [13]
Work Location Co ordinates Easting | 692962 Northing | 5987797 Zone
GPS: (vesiNo) | Ye's >> AMG/AGD I: or MGA/GDA Iz (See explanation)

Please mark the work site with "X" on the CLID provided map.

Indicate also the distances in metres from two (2) adjacent boundaries, and attach the map to this Form A package.

Signatures:
Driller: %‘ 4%/ Licensee:
& /7
Date: 26/07/2019 Date:
Scientific and Technical Operating Procedures Page 2 of 4

Form: A Issue: 3 Date issued: 28Aug2009




oAS
'(_‘!‘Q_,)' Office Form A Particulars of completed work

NSW reoe?
GOVERNMENT Of Water
Work Licence No: MBO05
DRILLER'S ROCK/STRATA DESCRIPTION (LITHOLOGY) | 15 |
Depth Description WORK CONSTRUCTION
From To | See Code 15 | SKETCH
(m) (m)
Please see attached log
WORK NOT CONSTRUCTED BY DRILLING RIG 16 |
Method of excavation: Hand dug :I Back hoe |:| Dragline :I Dozer I:I Other
Depth Length Width Diameter Lining Dimentions of From Depth To Depth
(m) (m) (m) (m) material liner (m) (m) (m)
Please attach copies of the following if available 17
Geologist log (Yes/No) Laboratory analysis of water Sample (Yes/No) I:I Pumping test(s) (Yes/No) I:l
Geophysical log (Yes/No) I:I Sieve analysis of aquifer material (Yes/No) I:I Installed Pump details (Yes/No) I:I

Scientific and Technical Operating Procedures
Form: A Issue: 3 Date issued: 28Aug2009 Page 3 of 4



Vi 4

www.emmconsulting.com.au

Suite 01, 20 Chandos Street
St Leonards NSW 2065

WATER MONITORING BORE LOG

Bore ID: MB05

Client:Snowy Hydro Ltd

Project: Snowy Hydro 2.0

Date completed: 29/05/2019

Drilling contractor: Highland Drilling

Project number:  J17188
Elevation (mAHD): 821 m AHD

il POA ing: 692962

T: 02 9493 9500 Drilling method: Air Rotary Easting:

F:02 9493 9599 Hydrogeologist: C Corthier Northing: 5987797
Static Water Level (mBGL): 6.69 m bg| Open Formation: Tertiary Basalt Date: 06/06/2019

Total depth (mBGL): 12.5m Open Depth (mBGL): 5-11m Casing: 50 mm PVC
. Bore Completion
Depth | Lithology I . P
i Description Water Quality - -
(mBGL)| Graphic Diagram Design notes
—0 T BASALT, reddish grey, highly weathered, oxidised, a
dry /l
/T Cement grout
Blue metal gravel
backfill (5-8mm wash)
_2 N
50mm blank PN18
U-PVC casing
| (threaded)
Bentonite seal
—4
6 E .
8 BASALT, silty, dark grey, moderately weathered, 100 mm diameter
> dry borehole
c
L b=
(0]
'_
Gravel pack (5mm
—8 wash)
i BASALT, greyish black, slightly weathered to 50mm slotted PN18
fresh, possibly fractured, trace olivine. U-PVC casing
(0.5mm aperture)
—10 Minor QUARTZ, light grey, very coarse-grained,
angular. Water Cut: 0.1 L/s, T:
12.2?C, EC: 688
Wet uS/cm, pH: 8.2
50mm blank PN18
L 12 U-PVC sump

(threaded)




Wik Office

Form A Particulars of completed work

Page 1
GOVERNMENT Qf WaLer
Driller's Licence No:  DL1913 m Work Licence No: MBO6 IZ'
Class of Licence: Class 4 Name of Licensee: ~ Snowy Hydro Ltd
Driller's Name: lan Palk Intended Use: Monitoring Bore
Assistant Driller: CalumRoach Completion Date:
Contractor: Highland Drilling DRILLING DETAILS
New bore X Replacement bore From To Hole Diameter Driling Method
Deepened Enlarged (m) (m) (mm) See Code 3
Reconditioned Other (specify) 0 1.5 114 5
Final Depth 18 [m L& L 114 2
WATER BEARING ZONES 4|
Estimated Yield Test DDL Duration Salinity |
From | To [Thickness|S WL (L/s) method | atendof test (Conductivity or TDS)
m m m m ivi i Hrs min | Cond TDS
(m) (m) (m) (m) ln::ﬂ(;:?l Cumulative S (m) o o)
16 17 1 8.22| <01 <0.1 1] A 424
CASING / LINER DETAILS 5
Material [ OD Wall From | To || Method Casing support method | See Code 5 | 3 |
Thickness Fixing
Code 5| (mm)| (mm) m) | (m) [[Codes Type of casing bottom | see Code 5 | 2 |
8 |[60.2 5 0 11 5 |[Centralisers installed {Yes/No)[ NO [(indicate on sketch)
8 |[60.2 5 17 | 18 5 [[Sump installed {YesNo)| Yes | From| 17 [m Tol 18 m
Pressure cemented  {YesNo)| No From m To m
Casing Protector cemented in place
WATER ENTRY DESIGN
General Screen Slot Details
Material | OD Wall | From | To [ Opening | Fixing || Aperture Length Width Alignment
Thickness type
Code 5| (mm) (mm) (m) (m) | See Code 6 | See Code 5 (mm) (mm) (mm) See Code 6
8 [60.2 5 5 5 0.4 20 10 H
GRAVEL PACK
Grain size Depth Quantity
mm) (m)
Type Grade From To From To Litres m>
Rounded | X Graded | X 3 5 8 18
Crushed Ungraded
Bentonite/Grout seal (vesNo) | Yes 7 8
Method of placement of Gravel Pack See Code 7 1
For Departmental use only: E@l | | | | | | | |
Scientific and Technical Operating Procedures
Form: A Issue: 3 Date issued: 28Aug2009 Page 1 of 4



oAS
{L“Q_’)’ Office Form A Particulars of completed work

Page 2
NSW | of Water
Work Licence No: MB06
BORE DEVELOPMENT | 8 |
Chemical used for breaking down drilling mud (vesNo) | NO Name:

Method Bailing/Surging J Jetting _I Airlifting ﬁ Backwashing J Pumping J Other:

Duration | hrs hrs | 0 5 hrs | hrs hrs |hrs

DISINFECTION ON COMPLETION | 9

Chemical(s) used Quantity applied (Litres) Method of application
PUMPING TESTS ON COMPLETION |10

Pump Initial Water Level Recove
Test Date intake | Water | Pumping at end of Duration v
type depth | Level rate pumping of Test Water Time taken
(SWL) (DDL) level
(m) (m) (L/s) (m) (hrs) (m) (hrs) (mins)

Stage 1

Multi stage Stage 2

(stepped Stage 3
drawdown) Stage 4

Single stage
(constant rate)

Height of measuring point above ground level | m Test Method | | See Code 4 I

WORK PARTLY BACKFILLED OR ABANDONED | 11
Original depth of work: |_Jm Is work partly backfilled: (vesiNo) [ Ye's
Is work abandoned: (Yes/No) :I Method of abandonment: Backfilled IX Plugged [ ] Capped |:|
Has any casing been left in the work (Yes/No) I:l From | |m To B |m
Sealing / fill type From depth To depth Sealing / fill type From depth | To depth
See Code 11 (m) (m) See Code 11 (m) (m)

Site chosen by: Hydrogeologist |:|

Geologist |:| Driller D Diviner D Client |:| Otherl:l

LotNo | 14 | DPNo | 250029 [13]
Work Location Co ordinates Easting | 692897 Northing | 5987581 Zone
GPS: (vesiNo) | Ye's >> AMG/AGD I: or MGA/GDA Iz (See explanation)

Please mark the work site with "X" on the CLID provided map.

Indicate also the distances in metres from two (2) adjacent boundaries, and attach the map to this Form A package.

Signatures:
Driller: é_ 4%/ Licensee:
z /S
Date: 26/07/2019 Date:
Scientific and Technical Operating Procedures Page 2 of 4

Form: A Issue: 3 Date issued: 28Aug2009




oAS
'(_‘!‘Q_,)' Office Form A Particulars of completed work

NSW reoe?
GOVERNMENT Of Water
Work Licence No: MBO06
DRILLER'S ROCK/STRATA DESCRIPTION (LITHOLOGY) | 15 |
Depth Description WORK CONSTRUCTION
From To | See Code 15 | SKETCH
(m) (m)
Please see attached log
WORK NOT CONSTRUCTED BY DRILLING RIG 16 |
Method of excavation: Hand dug :I Back hoe |:| Dragline :I Dozer I:I Other
Depth Length Width Diameter Lining Dimentions of From Depth To Depth
(m) (m) (m) (m) material liner (m) (m) (m)
Please attach copies of the following if available 17
Geologist log (Yes/No) Laboratory analysis of water Sample (Yes/No) I:I Pumping test(s) (Yes/No) I:l
Geophysical log (Yes/No) I:I Sieve analysis of aquifer material (Yes/No) I:I Installed Pump details (Yes/No) I:I

Scientific and Technical Operating Procedures
Form: A Issue: 3 Date issued: 28Aug2009 Page 3 of 4
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www.emmconsulting.com.au
Suite 01, 20 Chandos Street

St Leonards NSW 2065

WATER MONITORING BORE LOG

Bore ID: M

BO6

Client:Snowy Hydro Ltd

Project: Snowy Hydro 2.0

Date completed: 29/05/2019

Drilling contractor: Highland Drilling

Project number:

J17188

Elevation (mAHD): 822.3 m AHD

il POA ing: 692897
T: 02 9493 9500 Drilling method: Air Rotary Easting:
F:02 9493 9599 Hydrogeologist: C Corthier Northing: 5987581
Static Water Level (mBGL): 8.22 m bg| Open Formation: Tertiary Basalt Date: 06/06/2019

Total depth (mBGL): 18 m Open Depth (mBGL): 11-17m Casing: 50 mm PVC
. Bore Completion
Depth | Lithology - . P
i Description Water Quality - -
(mBGL)| Graphic Diagram Design notes
0 T BASALT, slightly clayey, brownish grey, ¢
fine-grained, moderately weathered, trace
oxidation ~ Cement grout
1
2
3 BASALT, clayey, fine-grained, brownish grey,
highly weathered
4 BASALT, dark grey, fine-grained, slightly
weathered to fresh, possibly fractured, trace light Blue metal gravel
grey, very coarse-grained, angular quartz backfill (6-8mm wash)
5
50mm blank PN18
U-PVC casing
6 (threaded)
7
8 - BASALT, dark bluish grey, fine-grained, fresh, very
g hard, minor olivine Bentonite seal
9 '; 100 mm diameter
© borehole
£
o
'_
10
11
12 BASALT, bluish grey, fine-grained, slightly
weathered
13
Gravel pack (5mm
wash)
14
15 50mm slotted PN18
U-PVC casing
(0.5mm aperture)
16 BASALT, clayey, dark grey, fine-grained, highly Water Cut: <0.1 L/s, T:
weathered, minor oxidation 15.9?C, EC: 424
uS/cm, pH: 7.8
17
50mm blank PN18
U-PVC sump
18 A1 (threaded)




Attachment B

Geological construction bore logs




& WATER MONITORING BORE LOG | Bore ID: MBO1
£

Client:Default Listing Project: Snowy Hydro 2.0
www.emmconsulting.com.au | Date completed: 27/05/2019 Project number:  J17188
Suite 01, 20 Chandos Street | Drilling contractor: Highland Drilling Elevation: 820 m AHD
St Leonards NSW 2065 - .
: isti : 693090
T: 02 9493 9500 Drilling method Default Listing Easting
F: 02 9493 9599 Hydrogeologist:  C Corthier Northing: 5988456
Static Water Level: 6.05 m bgl Screened Formation: Tertiary Basalt Date: 06/06/2019
Total depth: 13m Screened depth: 5-11m Casing: 50 mm PVC
. Bore Completion
Depth | Lithology Description Drilling Notes -
(mbgl) | Graphic Diagram Design notes
0 _: TOPSOIL, brown, unconsolidated, clay i ¢
2
1 P
4
I BASALT, dark grey, fine-grained, fresh, dry
2
3
4
5
6
3
7 38 : A A
- BASALT, dark grey, fine-grained, highly
3 weathered, damp
b=
8 |9 Minor QUARTZ, light grey, very coarse-grained,
sub-angular
Water Cut: 0.2 L/s, T:
9 BASALT, dark grey, fine-grained, moderately to 13'1001 EC: 1056
highly weathered, wet pS/cm, pH: 8.0
10 Minor QUARTZ, light grey, very coarse grained,
sub-angular
11
12
13 —




',77 WATER MONITORING BORE LOG Bore ID: MB02
"‘ Client:Default Listing Project: Snowy Hydro 2.0
www.emmconsulting.com.au | Date completed: 28/05/2019 Project number:  J17188
Suite 01, 20 Chandos Street | Drilling contractor: Highland Drilling Elevation: 823.8 m AHD
St Leonards NSW 2065 - .
: isti : 693354
T: 02 9493 9500 Drilling method:  Default Listing Easting:
F: 02 9493 9599 Hydrogeologist:  C Corthier Northing: 5988363
Static Water Level: 9.76 m bgl Screened Formation: Tertiary Basalt Date: 06/06/2019
Total depth: 19m Screened depth: 12-18m Casing: 50 mm PVC
. Bore Completion
Depth | Lithology Description Drilling Notes -
(mbgl) | Graphic Diagram Design notes
0 T TOPSOIL, brown, unconsolidated, clay i ¢
%
1 a
o
'_
2 T BASALT, dark bluish grey, fine-grained, fresh, dry
3 BASALT, bluish grey, fine-grained, slightly to
moderately weathered, dry
4 Trace QUARTZ, very light grey, coarse grained,
angular
5 BASALT, dark bluish grey, fine-grained, fresh,
possibly minor fractures at 10m, damp
6
7
8
9
T
10 §
2
8
11 5
'_
12
13
14
15 Water Cut: 0.1 L/s, T:
9.8°C, EC: 318 pS/cm,
16 pH: 9.6
17
18
19 —
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www.emmconsulting.com.au

Suite 01, 20 Chandos Street
St Leonards NSW 2065

WATER MONITORING BORE LOG

Bore ID: MB03

Client:Snowy Hydro Ltd

Project: Snowy Hydro 2.0

Date completed:

29/05/2019
Drilling contractor: Highland Drilling

Project number:  J17188
Elevation (mAHD): 818.9 m AHD

il POA ing: 693004
T: 02 9493 9500 Drilling method: Air Rotary Easting:
F:02 9493 9599 Hydrogeologist: C Corthier Northing: 5988195
Static Water Level (mBGL): 4.96 m bg| Open Formation: Tertiary Basalt Date: 06/06/2019

Total depth (mBGL): 11 m Open Depth (mBGL): 3.5-9.5m Casing: 50 mm PVC
. Bore Completion
Depth | Lithology - . P
i Description Water Quality - -
(mBGL)| Graphic Diagram Design notes
0 I BASALT, dark grey, fine-grained, slightly = Cement grout
weathered to fresh, dry
1 ) Bentonite seal
)4 B 50mm blank PN18
5 o U-PVC casing
BASALT, clayey, medium grey, fine-grained, (threaded)
moderately to highly weathered, dry
3 Minor QUARTZ, very light grey, very
coarse-grained, angular
4
5
g .
> Water Cut: 0.1 L/s, T: 100 mm diameter
6 © o borehole
5 12.0°C, EC: 649
i uS/cm, pH: 8.6 Gravel pack (5mm
wash)
7 BASALT, clayey, medium grey, fine-grained,
moderately to highly weathered, minor oxidation,
wet 50mm slotted PN18
8 U-PVC casing
(0.5mm aperture)
9 BASALT, greyish black, fine-grained, fresh, minor
oxidation, wet
10 Trace QUARTZ, white, very coarse-grained,
angular 50mm blank PN18
U-PVC sump
1" (threaded)

12




= WATER MONITORING BORE LOG Bore ID: MB04A
,"‘ Client:Default Listing Project: Snowy Hydro 2.0
ww.emmconsulting.com.au | Date completed: 28/05/2019 Project number:  J17188
Suite 01, 20 Chandos Street | Drilling contractor: Highland Drilling Elevation: 825.4 m AHD
St Leonards NSW 2065 - .
. isti . 693394
T: 02 9493 9500 Drilling method Default Listing Easting
F: 02 9493 9599 Hydrogeologist:  C Corthier Northing: 5988023
Static Water Level: 6.60 m bgl Screened Formation: Quaternary Alluvium  Date: 06/06/2019
Total depth: 13.5m Screened depth: 6.5-12.5m Casing: 50 mm PVC
. Bore Completion
Depth thh0|°gy Description Drilling Notes )
(mbgl) | Graphic Diagram Design notes
0 1 " 7 2l
> TOPSOIL, brown, unconsolidated clay =
[%]
& =
1 =
I SILTY CLAY, yellowish orange, unconsolidated,
|_ |_ dry
L L
2 LL
L L
3 L L
L L
L L
4 L L ) >‘
L L ‘A
L L w
5 LL
L L
L L
6
L L £
LL 3
7 L L _g
L L ]
[ =
LL|l o
8 LL 3
L L
9 L L
L L
L L
10 =t SILTY CLAY, brownish orange, locally red, Water Cut: <0.1 L/s
L L unconsolidated, wet
L L
11 L L
L L
12 L L
L L
L L
13 L L
L Ll L+
L L
14
15
16
17
18
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www.emmconsulting.com.au

Suite 01, 20 Chandos Street

St Leonards NSW 2065
T: 02 9493 9500
F: 02 9493 9599

WATER MONITORING BORE LOG

Bore ID: MB04B

Client:Default Listing

Project: Snowy Hydro 2.0

Date completed:  30/05/2019
Drilling contractor: Highland Drilling
Drilling method:  Default Listing
Hydrogeologist: C Corthier

Project number:
Elevation:
Easting:
Northing:

J17188
825.3 m AHD
693391
5988024

Static Water Level: 8.67 m bgl
Total depth:

30m

Screened Formation: Tertiary Basalt
Screened depth: 23-29m

Date: 06/06/2019
Casing: 50 mm PVC

Depth
(mbgl)

Lithology
Graphic

Bore Completion

Description Drilling Notes

Diagram

Design notes

0

10

11

12

13

14

15

16

17

18

19

20

L L
L L
L L
L L
L L
L L
L L
L L
L L
L L
L L
L L
L L
L L
L L
L L
L L
L L
L L
L L
L L
L L
L L

| 4ropsoit

TOPSOIL, brown, unconsolidated clay

dry

SILTY CLAY, yellowish orange, unconsolidated,

—

L L
L L
L L
L L
L L
L L
L L
L L
L L
L L

Quaternary alluvium

SANDY CLAYEY SILT, reddish orange, weakly
consolidated, dry

L C
L L
L L
L L
L L
L L
L L
L L
L L
L L
L L
L L
L L
L L
L L
L L
L L

SANDY CLAYEY SILT, yellowish orange, weakly
consolidated, damp




—
(e

WATER MONITORING BORE LOG

Bore ID: MB04B

Client:Default Listing Project: Snowy Hydro 2.0

Date completed:  30/05/2019

Suite 01, 20 Chandos Street | Drilling contractor: Highland Drilling

St Leonards NSW 2065
T: 02 9493 9500
F: 02 9493 9599

Drilling method:  Default Listing

Hydrogeologist: C Corthier

Project number:  J17188
Elevation: 825.3 m AHD
Easting: 693391
Northing: 5988024

Static Water Level: 8.67 m bgl Screened Formation: Tertiary Basalt
Total depth: 30m Screened depth: 23-29m

Date: 06/06/2019
Casing: 50 mm PVC

Depth | Lithology
(mbgl) | Graphic

Bore Completion

Description Drilling Notes

Diagram Design notes

LL
21 LL

LL
LL
22 LL
LL
LL

23 T —
L L
L L
L L
L L
25 L L
L L
L L
L L
L L
L L
L L
28 L L
L L
L L
L L
L L

24

27

I— Tertiary alluvium

30

SILTY CLAY, very light bluish grey, weakly
consolidated, damp
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www.emmconsulting.com.au

Suite 01, 20 Chandos Street
St Leonards NSW 2065

WATER MONITORING BORE LOG

Bore ID: MB05

Client:Snowy Hydro Ltd

Project: Snowy Hydro 2.0

Date completed: 29/05/2019

Drilling contractor: Highland Drilling

Project number:  J17188
Elevation (mAHD): 821 m AHD

il POA ing: 692962

T: 02 9493 9500 Drilling method: Air Rotary Easting:

F:02 9493 9599 Hydrogeologist: C Corthier Northing: 5987797
Static Water Level (mBGL): 6.69 m bg| Open Formation: Tertiary Basalt Date: 06/06/2019

Total depth (mBGL): 12.5m Open Depth (mBGL): 5-11m Casing: 50 mm PVC
. Bore Completion
Depth | Lithology I . P
i Description Water Quality - -
(mBGL)| Graphic Diagram Design notes
—0 T BASALT, reddish grey, highly weathered, oxidised, a
dry /l
/T Cement grout
Blue metal gravel
backfill (5-8mm wash)
_2 N
50mm blank PN18
U-PVC casing
| (threaded)
Bentonite seal
—4
6 E .
8 BASALT, silty, dark grey, moderately weathered, 100 mm diameter
> dry borehole
c
L b=
(0]
'_
Gravel pack (5mm
—8 wash)
i BASALT, greyish black, slightly weathered to 50mm slotted PN18
fresh, possibly fractured, trace olivine. U-PVC casing
(0.5mm aperture)
—10 Minor QUARTZ, light grey, very coarse-grained,
angular. Water Cut: 0.1 L/s, T:
12.2?C, EC: 688
Wet uS/cm, pH: 8.2
50mm blank PN18
L 12 U-PVC sump

(threaded)
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www.emmconsulting.com.au
Suite 01, 20 Chandos Street

St Leonards NSW 2065

WATER MONITORING BORE LOG

Bore ID: M

BO6

Client:Snowy Hydro Ltd

Project: Snowy Hydro 2.0

Date completed: 29/05/2019

Drilling contractor: Highland Drilling

Project number:

J17188

Elevation (mAHD): 822.3 m AHD

il POA ing: 692897
T: 02 9493 9500 Drilling method: Air Rotary Easting:
F:02 9493 9599 Hydrogeologist: C Corthier Northing: 5987581
Static Water Level (mBGL): 8.22 m bg| Open Formation: Tertiary Basalt Date: 06/06/2019

Total depth (mBGL): 18 m Open Depth (mBGL): 11-17m Casing: 50 mm PVC
. Bore Completion
Depth | Lithology - . P
i Description Water Quality - -
(mBGL)| Graphic Diagram Design notes
0 T BASALT, slightly clayey, brownish grey, ¢
fine-grained, moderately weathered, trace
oxidation ~ Cement grout
1
2
3 BASALT, clayey, fine-grained, brownish grey,
highly weathered
4 BASALT, dark grey, fine-grained, slightly
weathered to fresh, possibly fractured, trace light Blue metal gravel
grey, very coarse-grained, angular quartz backfill (6-8mm wash)
5
50mm blank PN18
U-PVC casing
6 (threaded)
7
8 - BASALT, dark bluish grey, fine-grained, fresh, very
g hard, minor olivine Bentonite seal
9 '; 100 mm diameter
© borehole
£
o
'_
10
11
12 BASALT, bluish grey, fine-grained, slightly
weathered
13
Gravel pack (5mm
wash)
14
15 50mm slotted PN18
U-PVC casing
(0.5mm aperture)
16 BASALT, clayey, dark grey, fine-grained, highly Water Cut: <0.1 L/s, T:
weathered, minor oxidation 15.9?C, EC: 424
uS/cm, pH: 7.8
17
50mm blank PN18
U-PVC sump
18 A1 (threaded)




Annexure C

Soil borelogs




SOIL SAMPLING BOREHOLE S01

PROJECT NUMBER J17188
PROJECT NAME Snowy Hydro 2.0
CLIENT Snowy Hydro Limited
ADDRESS Polo Flats Airstrip
LICENCE NO.

DRILLING DATE 17/04/19
TOTAL DEPTH 0.1m
DIAMETER N/A

PID Mini RAE

LOCATION Adjacent Buildings
WEATHER Sunny
SURFACE COND. Grassed

COMMENTS

LOGGED BY AR + AHJ of Robson Environmental
CHECKED BY

Drilling Method
Depth (m)
Sample ID

PID

Graphic Log

Material Description

Additional Observations

Moisture
Consistency

SHOVEL S01_0-0.1

0.5

\\\\‘\\\\
o
o
px

P
+

CLAYEY SILT, BROWN, DRY, SOFT, ROOTLETS

D Top Soil

0.14

0.2

0.24

0.3

0.34

0.4

0.44

0.5

0.59

0.6

0.64

0.7

0.74

0.8

0.84

End of BH@ 0.1m

TARGET @ 0.1m
REACHED

Disclaimer This bore log is intended for environmental not geotechnical purposes.

produced by ESlog.ESdat.net on 07 May 2019

Page 1 of 1



SOIL SAMPLING BOREHOLE S02

PROJECT NUMBER J17188 DRILLING DATE 17/04/19 LOCATION Adjacent Buildings
PROJECT NAME Snowy Hydro 2.0 TOTAL DEPTH 0.5m WEATHER Sunny
CLIENT Snowy Hydro Limited DIAMETER N/A SURFACE COND. Grass Cover
ADDRESS Polo Flats Airstrip PID Mini RAE
LICENCE NO.
COMMENTS LOGGED BY AR + AHJ of Robson Environmental
CHECKED BY
°
<]
£ 2 )
2 = =) S . - 2 ” .
= £ o ° Material Description o o Additional Observations
g s 2 £ 3 2
: | % 3 o| § 3 | 5
o (=} n o o = o
Shovel r S02_0-0.1 CLAYEY SILT, BROWN, DRY, ROOTLETS, SOFT Dry Loose| Top Soil
- 0.0 0.1
- 0.1
Hand B - o[ Gavelly Silt, Dry, Soft Fill
Auger - -1 Q7|9
- 0.18 3 é e
: ol° Ow(
B -1 979
—0.2 o tO fea
| Q .|o G
B = B N e
- 0.24 . OQ q
B o O Q)
B NREXY
0.3 Sl
B o Clay, with Gravel, Dark Brown, Moist, High Plasticity Moist Reworked Natural
|- l/ 7 ,
- 7
I 0.34 2
|~ 7/ e e
| 7/ 7 e
: 7 7/ 7/
- 0.4 0
B S02_0.4-0.5 AL
B 2
I 0.44 08 [/
- /S S,
- /7
| 7 7
65 —
B End of BH @ 0.5m Target @0.5m Reached
- 0.5
0.6
- 0.6
0.7
- 0.74
0.8
- 0.8
0.9
- 0.9

Disclaimer This bore log is intended for environmental not geotechnical purposes.

produced by ESlog.ESdat.net on 07 May 2019

Page 1 of 1



SOIL SAMPLING BOREHOLE S03

PROJECT NUMBER J17188
PROJECT NAME Snowy Hydro 2.0
CLIENT Snowy Hydro Limited
ADDRESS Polo Flats Airstrip
LICENCE NO.

DRILLING DATE 17/04/19
TOTAL DEPTH 0.1m
DIAMETER N/A

PID Mini RAE

LOCATION Adjacent Buildings
WEATHER Fine
SURFACE COND. Grass Cover

COMMENTS

LOGGED BY AHJ of Robson Environmental
CHECKED BY

Drilling Method
Depth (m)
Sample ID

PID

Graphic Log

Material Description

Additional Observations

Moisture
Consistency

Shovel S03_0-0.1

o
1 & °p &

0.3

TT T T[T TT7
o
o
brs
o0 e

P
+
o

MM

yaNa)

Gravelley Silt Hard, Brown, Low Plasticity

D Fill

<l

0.14

0.2

0.24

0.3

0.34

0.4

0.44

0.5

0.59

0.6

0.64

0.7

0.74

0.8

0.84

END of BH S03 @0.1m

Target Depth Reached @
0.1

Disclaimer This bore log is intended for environmental not geotechnical purposes.

produced by ESlog.ESdat.net on 07 May 2019

Page 1 of 1



SOIL SAMPLING BOREHOLE S04

PROJECT NUMBER J17188
PROJECT NAME Snowy Hydro 2.0
CLIENT Snowy Hydro Limited
ADDRESS Polo Flats Airstrip
LICENCE NO.

DRILLING DATE 17/04/19
TOTAL DEPTH 0.5m
DIAMETER N/A

PID Mini RAE

LOCATION Adjacent Buildings
WEATHER Sunny
SURFACE COND. Grass Cover

COMMENTS

LOGGED BY AR + AHJ of Robson Environmental
CHECKED BY

Drilling Method
Depth (m)
Sample ID

PID

Graphic Log

Material Description

Additional Observations

Moisture
Consistency

Shovel S04_0-0.1

o
o
px4

0.3
Hand

Auger

©
-

o
-
o

o
N

0.24

o
w

0.34

o
IS

S04_0.4-0.5

o
P

0.2

P
¢

CLAYEY SILT, BROWN, MOD PLASTICITY

Moist | Soft | Reworked Fill

o
[¢)]
N

0.6

0.64

0.7

0.74

0.8

0.84

End of BH @ 0.5m

Target @ 0.5m Depth

Disclaimer This bore log is intended for environmental not geotechnical purposes.

produced by ESlog.ESdat.net on 07 May 2019

Page 1 of 1



SOIL SAMPLING BOREHOLE S05

PROJECT NUMBER J17188 DRILLING DATE 17/04/19 LOCATION Adjacent Buildings
PROJECT NAME Snowy Hydro 2.0 TOTAL DEPTH 0.5m WEATHER Fine
CLIENT Snowy Hydro Limited DIAMETER N/A SURFACE COND. Grassed Cover
ADDRESS Polo Flats Airstrip PID Mini RAE
LICENCE NO.
COMMENTS LOGGED BY AHJ of Robson Environmental
CHECKED BY
o
o
£ 2 )
2 = =) S . - 2 ” .
= £ o ° Material Description o o Additional Observations
g s 2 £ 3 2
: | % £ o| § 3 |5
o (=} n o o = o
Shovel r S05_0-0.1 CLAYEY SILT, DARK BROWN, ORGANIC MATTER Moist Top Soil
- QCo1 MOD PLAST
- 0.04 QCO2 0.6
Hand B
Auger I
—0.1
- 0.14
0.2
- 0.21
03 — — .
B oA Clay, Dark Brown, Moist, High Plasticity Firm | Natural
- 7
|- l/ 7 ,
- 7
I 0.34 2
|~ 7/ e e
| 7/ 7 e
: 7 7/ 7/
- 0.4 0
B S05_0.4-0.5 AL
B 2
—0.44 01 [0
- /S S,
- S s
| 7 7
65 —
B End of BH S05 @ 0.5m Target @0.5m Reached
- 0.5
0.6
- 0.6
0.7
- 0.74
0.8
- 0.8
0.9
- 0.9

Disclaimer This bore log is intended for environmental not geotechnical purposes.

produced by ESlog.ESdat.net on 07 May 2019

Page 1 of 1



SOIL SAMPLING BOREHOLE S06

PROJECT NUMBER J17188
PROJECT NAME Snowy Hydro 2.0
CLIENT Snowy Hydro Limited
ADDRESS Polo Flats Airstrip
LICENCE NO.

DRILLING DATE 17/04/19
TOTAL DEPTH 0.5m
DIAMETER N/A

PID Mini RAE

LOCATION Adjacent Buildings
WEATHER Sunny
SURFACE COND. Grass Cover

COMMENTS

LOGGED BY AR + AHJ of Robson Environmental
CHECKED BY

Drilling Method
Depth (m)
Sample ID

PID

Graphic Log

Material Description

Additional Observations

Moisture
Consistency

Shovel S06_0-0.1

1.0

\\\\‘\\\\
o
o
px

0.1

Hand
Auger

0.24

0.3

0.34

FILL - CLAYEY SILT, BROWN, ROOTLETS

D Loose| Reworked Natural

<l

0.4
S06_0.4-0.5

° 9
n'@"(gﬁ'
| &R g &R

P
¢

D AN

VAN A

Silty, Clayey, GRAVEL, Yellow/Brown, Hard with silt Moist | Hard

stone Gravel

0.59

0.6

0.64

0.7

0.74

0.8

0.84

End of BH @ 0.5m

Target @ 0.5m Depth

Disclaimer This bore log is intended for environmental not geotechnical purposes.

produced by ESlog.ESdat.net on 07 May 2019

Page 1 of 1



SOIL SAMPLING BOREHOLE S07

PROJECT NUMBER J17188
PROJECT NAME Snowy Hydro 2.0
CLIENT Snowy Hydro Limited
ADDRESS Polo Flats Airstrip
LICENCE NO.

DRILLING DATE 17/04/19
TOTAL DEPTH 0.1m
DIAMETER N/A

PID Mini RAE

LOCATION Adjacent Buildings
WEATHER Fine
SURFACE COND. Grass Cover

COMMENTS

LOGGED BY AHJ of Robson Environmental
CHECKED BY

Drilling Method
Depth (m)
Sample ID

PID

Graphic Log

Material Description

Additional Observations

Moisture
Consistency

Shovel S07_0-0.1

0.7

\\\\‘\\\\
o
o
px

P
+

Fill - Clayey Silt, Brown with Rootlets

D Loose| Reworked Natural

<l

0.14

0.2

0.24

0.3

0.34

0.4

0.44

0.5

0.59

0.6

0.64

0.7

0.74

0.8

0.84

END of BH S07 @0.1m

Target Depth Reached @
0.1

Disclaimer This bore log is intended for environmental not geotechnical purposes.

produced by ESlog.ESdat.net on 07 May 2019

Page 1 of 1



SOIL SAMPLING BOREHOLE S08

PROJECT NUMBER J17188
PROJECT NAME Snowy Hydro 2.0
CLIENT Snowy Hydro Limited
ADDRESS Polo Flats Airstrip
LICENCE NO.

DRILLING DATE 17/04/19
TOTAL DEPTH 0.3m
DIAMETER N/A

PID Mini RAE

LOCATION East of Building

WEATHER Fine

SURFACE COND. Grass Cover

COMMENTS

LOGGED BY AHJ of Robson Environmental

CHECKED BY

Drilling Method
Depth (m)
Sample ID

PID

Graphic Log

Material Description

Moisture

Consistency

Additional Observations

Shovel S08_0-0.1

0.4

\\\\‘\\\\
o
o
px

0.1

CLAYEY SILT, BROWN, DRY, ROOTLETS, MOD
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SOIL SAMPLING BOREHOLE S09

PROJECT NUMBER J17188
PROJECT NAME Snowy Hydro 2.0
CLIENT Snowy Hydro Limited
ADDRESS Polo Flats Airstrip
LICENCE NO.

DRILLING DATE 17/04/19 LOCATION East of Building
TOTAL DEPTH 0.1m WEATHER Fine
DIAMETER N/A SURFACE COND.

PID Mini RAE

COMMENTS

LOGGED BY AHJ of Robson Environmental
CHECKED BY

Drilling Method
Depth (m)
Sample ID

PID

Graphic Log

Material Description Additional Observations

Moisture
Consistency
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End of BH S09@ 0.1m TARGET @ 0.1m
REACHED

Disclaimer This bore log is intended for environmental not geotechnical purposes. Page 1 of 1

produced by ESlog.ESdat.net on 07 May 2019



SOIL SAMPLING BOREHOLE S10

PROJECT NUMBER J17188
PROJECT NAME Snowy Hydro 2.0
CLIENT Snowy Hydro Limited
ADDRESS Polo Flats Airstrip
LICENCE NO.

DRILLING DATE 17/04/19
TOTAL DEPTH 0.1m
DIAMETER N/A

PID Mini RAE

LOCATION West of Building
WEATHER Fine
SURFACE COND. Grassed Cover

COMMENTS

LOGGED BY AHJ of Robson Environmental
CHECKED BY

Drilling Method
Depth (m)
Sample ID

PID

Graphic Log

Material Description

Additional Observations

Moisture
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End of BH S10@ 0.1m

TARGET @ 0.1m
REACHED

Disclaimer This bore log is intended for environmental not geotechnical purposes.

produced by ESlog.ESdat.net on 07 May 2019
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SOIL SAMPLING BOREHOLE S11

PROJECT NUMBER J17188
PROJECT NAME Snowy Hydro 2.0
CLIENT Snowy Hydro Limited

DRILLING DATE 17/04/19
TOTAL DEPTH 0.5m
DIAMETER N/A

LOCATION Adjacent Buildings
WEATHER Sunny
SURFACE COND. Grass Cover

ADDRESS Polo Flats Airstrip PID Mini RAE
LICENCE NO.
COMMENTS LOGGED BY AR + AHJ of Robson Environmental
CHECKED BY
°
2 >
] . a g 3
= £ o j Material Description o o Additional Observations
g s 2 < 2 2
= | & £ o| ¢ 2 |3
(=) [=] %] o o = o
Shovel r S11_0-0.1 FILL - CLAYEY SILT, BROWN, ROOTLETS, ORGANIC | Moist Loose| Reworked Natural Soils
= MATTER
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0.1 . . _
Hand B - [nofd Silty, Clayey, GRAVEL, Fine to medium grade, Dry Comp|
Auger - .1 Q d Yellow/Brown, Hard with silt stone cobbles
I q g PO 1Pa
N 0.13 Q 6 o G
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r .1 Q|q Gravel
- 0.44 o1 [R[°[H
I =5 Ol q
E AL o Qb q
- End of BH S11 @ 0.5m Target @ 0.5m Depth
- 0.5
0.6
- 0.6
0.7
- 0.74
0.8
- 0.8
0.9
- 0.9
Disclaimer This bore log is intended for environmental not geotechnical purposes. Page 1 of 1

produced by ESlog.ESdat.net on 07 May 2019



SOIL SAMPLING BOREHOLE S12

PROJECT NUMBER J17188
PROJECT NAME Snowy Hydro 2.0
CLIENT Snowy Hydro Limited
ADDRESS Polo Flats Airstrip
LICENCE NO.

DRILLING DATE 17/04/19 LOCATION East of Building
TOTAL DEPTH 0.1m WEATHER Fine

DIAMETER N/A SURFACE COND. Grassed Cover
PID Mini RAE

COMMENTS

LOGGED BY AHJ of Robson Environmental
CHECKED BY

Drilling Method
Depth (m)
Sample ID

PID

Graphic Log

Material Description Additional Observations

Moisture
Consistency
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End of BH S12@ 0.1m TARGET @ 0.1m
REACHED

Disclaimer This bore log is intended for environmental not geotechnical purposes. Page 1 of 1

produced by ESlog.ESdat.net on 07 May 2019



SOIL SAMPLING BOREHOLE S13

PROJECT NUMBER J17188
PROJECT NAME Snowy Hydro 2.0
CLIENT Snowy Hydro Limited
ADDRESS Polo Flats Airstrip
LICENCE NO.

DRILLING DATE 17/04/19 LOCATION Southern End of Airstrip
TOTAL DEPTH 0.1m WEATHER Fine

DIAMETER N/A SURFACE COND. Grassed

PID Mini RAE

COMMENTS

LOGGED BY AHJ of Robson Environmental
CHECKED BY

Drilling Method
Depth (m)
Sample ID

PID

Graphic Log

Material Description Additional Observations

Moisture
Consistency
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CLAYEY SILT, BROWN, DRY, HARD, ROOTLETS,
MOD PLASTICITY
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End of BH S13@ 0.1m TARGET @ 0.1m
REACHED

Disclaimer This bore log is intended for environmental not geotechnical purposes. Page 1 of 1

produced by ESlog.ESdat.net on 07 May 2019



SOIL SAMPLING BOREHOLE S14

PROJECT NUMBER J17188 DRILLING DATE 17/04/19 LOCATION Southern End of Airstrip
PROJECT NAME Snowy Hydro 2.0 TOTAL DEPTH 0.5m WEATHER Fine
CLIENT Snowy Hydro Limited DIAMETER N/A SURFACE COND. Grassed Cover
ADDRESS Polo Flats Airstrip PID Mini RAE
LICENCE NO.
COMMENTS LOGGED BY AHJ of Robson Environmental
CHECKED BY
°
o
£ 2 3
2 = =) S i - 2 ” .
= £ o ° Material Description o o Additional Observations
g s 2 £ 3 2
= | & 3 o | £ 3 | 5
o (=} n o o = o
Shovel | S14_0-0.1 CLAYEY SILT, BROWN, HARD, MOD PLAST Dry Top Soil
0.0 0.3
Hand B
Auger I
—0.1
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03 . — .
B c Clay, Brown, High Plasticity Firm | Natural
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Disclaimer This bore log is intended for environmental not geotechnical purposes. Page 1 of 1

produced by ESlog.ESdat.net on 07 May 2019



SOIL SAMPLING BOREHOLE S15

PROJECT NUMBER J17188
PROJECT NAME Snowy Hydro 2.0
CLIENT Snowy Hydro Limited
ADDRESS Polo Flats Airstrip
LICENCE NO.

DRILLING DATE 17/04/19 LOCATION Southern End of Airstrip
TOTAL DEPTH 0.1m WEATHER Fine

DIAMETER N/A SURFACE COND. Grassed

PID Mini RAE

COMMENTS

LOGGED BY AHJ of Robson Environmental
CHECKED BY

Drilling Method
Depth (m)
Sample ID

PID

Graphic Log

Material Description Additional Observations

Moisture
Consistency
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End of BH S15@ 0.1m TARGET @ 0.1m
REACHED

Disclaimer This bore log is intended for environmental not geotechnical purposes. Page 1 of 1

produced by ESlog.ESdat.net on 07 May 2019



SOIL SAMPLING BOREHOLE S16

PROJECT NUMBER J17188
PROJECT NAME Snowy Hydro 2.0
CLIENT Snowy Hydro Limited
ADDRESS Polo Flats Airstrip
LICENCE NO.

DRILLING DATE 17/04/19 LOCATION Southern End of Airstrip
TOTAL DEPTH 0.1m WEATHER Fine

DIAMETER N/A SURFACE COND. Grassed

PID Mini RAE

COMMENTS

LOGGED BY AHJ of Robson Environmental
CHECKED BY

Drilling Method
Depth (m)
Sample ID

PID

Graphic Log

Material Description Additional Observations

Moisture
Consistency
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End of BH S16@ 0.1m TARGET @ 0.1m
REACHED

Disclaimer This bore log is intended for environmental not geotechnical purposes. Page 1 of 1

produced by ESlog.ESdat.net on 07 May 2019



SOIL SAMPLING BOREHOLE S17

PROJECT NUMBER J17188
PROJECT NAME Snowy Hydro 2.0
CLIENT Snowy Hydro Limited
ADDRESS Polo Flats Airstrip
LICENCE NO.

DRILLING DATE 17/04/19 LOCATION Southern End of Airstrip
TOTAL DEPTH 0.1m WEATHER Fine

DIAMETER N/A SURFACE COND. Grassed

PID Mini RAE

COMMENTS

LOGGED BY AHJ of Robson Environmental
CHECKED BY

Drilling Method
Depth (m)
Sample ID

PID

Graphic Log

Material Description Additional Observations

Moisture
Consistency

SHOVEL S17_0-0.1

0.1

\\\\‘\\\\
o
o
px

P
+

CLAYEY SILT, BROWN, DRY, HARD, MOD
PLASTICITY

Top Soil

o
<

0.14

0.2

0.24

0.3

0.34

0.4

0.44

0.5

0.59

0.6

0.64

0.7

0.74

0.8

0.84

End of BH S17@ 0.1m TARGET @ 0.1m
REACHED

Disclaimer This bore log is intended for environmental not geotechnical purposes. Page 1 of 1

produced by ESlog.ESdat.net on 07 May 2019



SOIL SAMPLING BOREHOLE S18

PROJECT NUMBER J17188
PROJECT NAME Snowy Hydro 2.0
CLIENT Snowy Hydro Limited
ADDRESS Polo Flats Airstrip
LICENCE NO.

DRILLING DATE 17/04/19 LOCATION Southern End of Airstrip
TOTAL DEPTH 0.1m WEATHER Fine

DIAMETER N/A SURFACE COND. Grassed

PID Mini RAE

COMMENTS

LOGGED BY AHJ of Robson Environmental
CHECKED BY

Drilling Method
Depth (m)
Sample ID

PID

Graphic Log

Material Description Additional Observations

Moisture
Consistency
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End of BH S18@ 0.1m TARGET @ 0.1m
REACHED

Disclaimer This bore log is intended for environmental not geotechnical purposes. Page 1 of 1

produced by ESlog.ESdat.net on 07 May 2019



SOIL SAMPLING BOREHOLE S19

PROJECT NUMBER J17188 DRILLING DATE 17/04/19 LOCATION Southern End of Airstrip
PROJECT NAME Snowy Hydro 2.0 TOTAL DEPTH 0.5m WEATHER Fine
CLIENT Snowy Hydro Limited DIAMETER N/A SURFACE COND. Grassed Cover
ADDRESS Polo Flats Airstrip PID Mini RAE
LICENCE NO.
COMMENTS LOGGED BY AHJ of Robson Environmental
CHECKED BY
°
o
£ 2 3
2 = =) S i - 2 ” .
= £ o ° Material Description o o Additional Observations
g s 2 £ 3 2
= | & 3 o | £ 3 | 5
o (=} n o o = o
Shovel | S19_0-0.1 CLAYEY SILT, BROWN, HARD, MOD PLAST Dry Top Soil
0.0 0.3
Hand B
Auger I
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03 , — .
B c Clay, Brown, High Plasticity Firm | Natural
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Disclaimer This bore log is intended for environmental not geotechnical purposes. Page 1 of 1

produced by ESlog.ESdat.net on 07 May 2019



SOIL SAMPLING BOREHOLE S20

PROJECT NUMBER J17188 DRILLING DATE 17/04/19 LOCATION Southern End of Airstrip
PROJECT NAME Snowy Hydro 2.0 TOTAL DEPTH 0.5m WEATHER Fine
CLIENT Snowy Hydro Limited DIAMETER N/A SURFACE COND. Grassed Cover
ADDRESS Polo Flats Airstrip PID Mini RAE
LICENCE NO.
COMMENTS LOGGED BY AHJ of Robson Environmental
CHECKED BY
°
o
£ 2 )
2 = =) S i - 2 ” .
= £ o ° Material Description o o Additional Observations
g s 2 £ 3 2
T || § |e| & 3 | 5
o (=} n o o = o
Shovel r S20_0-0.1 CLAYEY SILT, BROWN, HARD, MOD PLAST Dry Top Soil
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B End of BH S20 @ 0.5m Target @0.5m Reached
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Disclaimer This bore log is intended for environmental not geotechnical purposes. Page 1 of 1

produced by ESlog.ESdat.net on 07 May 2019

https://eslog.esdat.net/# 20/20



SOIL SAMPLING BOREHOLE S21

PROJECT NUMBER J17188
PROJECT NAME Snowy Hydro 2.0
CLIENT Snowy Hydro Limited
ADDRESS Polo Flats Airstrip
LICENCE NO.

DRILLING DATE 17/04/19 LOCATION Southern End of Airstrip
TOTAL DEPTH 0.1m WEATHER Fine

DIAMETER N/A SURFACE COND. Grassed

PID Mini RAE

COMMENTS

LOGGED BY AHJ of Robson Environmental
CHECKED BY

Drilling Method
Depth (m)
Sample ID

PID

Graphic Log

Material Description Additional Observations

Moisture
Consistency
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End of BH S21@ 0.1m TARGET @ 0.1m
REACHED

Disclaimer This bore log is intended for environmental not geotechnical purposes. Page 1 of 1

produced by ESlog.ESdat.net on 07 May 2019



SOIL SAMPLING BOREHOLE S22

PROJECT NUMBER J17188
PROJECT NAME Snowy Hydro 2.0
CLIENT Snowy Hydro Limited
ADDRESS Polo Flats Airstrip
LICENCE NO.

DRILLING DATE 17/04/19 LOCATION Southern End of Airstrip
TOTAL DEPTH 0.1m WEATHER Fine

DIAMETER N/A SURFACE COND. Grassed

PID Mini RAE

COMMENTS

LOGGED BY AHJ of Robson Environmental
CHECKED BY

Drilling Method
Depth (m)
Sample ID

PID

Graphic Log

Material Description Additional Observations

Moisture
Consistency
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End of BH S22@ 0.1m TARGET @ 0.1m
REACHED

Disclaimer This bore log is intended for environmental not geotechnical purposes. Page 1 of 1

produced by ESlog.ESdat.net on 07 May 2019
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Annexure D

Laboratory results




S\
Q

Field ID[[MBO1 MB02 MBO03 MBO4A MB04B MBO05 MB06
Date||31/05/2019 31/05/2019 31/05/2019 31/05/2019 31/05/2019 31/05/2019 31/05/2019
ANZG (2018) |NEPM 2013 Table 1A(4)
Freshwater 95% Comm/Ind HSLD GW | PFAS NEMP 2018 Table
Unit EQL toxicant DGVs for Vapour Intrusion, 5 Freshwater 95%
Field
pH - 0.01 7.56 8.85 7.70 7.75 8.08 7.92 8.19
Metals
A mg/L 0.009 0.055 33.7 112 2.68 6.22 0.257 5.42 1.77
Barium mg/L 0.0005 0.0793 0.0042 0.0274 0.153 0.0221 0.0317 0.0127
Arsenic mg/L 0.001 0.001 0.002 0.002
Cad mg/L 0.00005 0.0002 0.00012
Antimony mg/L 0.003
Beryllium mg/L 0.0001 0.0009 0.0002 0.0004 0.0005
Molybdenum mg/L 0.001 0.001 0.002 0.001
Chromium (IlI+V1) mg/L 0.002 0.053 0.002 0.004 0.005 0.009 0.004
Cobalt mg/L 0.0002 0.0402 0.0010 0.0036 0.0078 0.0004 0.0051 0.0019
Copper mg/L 0.001 0.0014 0.037 0.002 0.004 0.008 0.007 0.004
Iron mg/L 0.01 30.8 1.02 2.02 8.84 0.28 4.64 1.61
Lead mg/L 0.0002 0.0034 0.0065 0.0020 0.0077 0.0034 0.0041
mg/L 0.0005 1.9 0.883 0.0163 0.0832 1.46 0.0107 0.149 0.0382
Mercury mg/L 0.0001 0.0006
Nickel mg/L 0.001 0.011 0.13 0.005 0.015 0.01 0.003 0.025 0.012
leni mg/L 0.001 0.011 0.002 0.002 0.004 0.001 0.003 0.001
Silver mg/L 0.001 0.00005
Zinc mg/L 0.005 0.008 0.07 0.008 0.015 0.025 0.006 0.02 0.059
Asbestos
APPROVED IDENTIFIER: - 1 1 1 1 1 1 1 1
Asbestos Type - 1 1 1 1 1 1 1
Asbestos fibres - 0 0 0 0 0 0 0
NA
Description - 1 1 1 1 1 1 1 1
Total Dissolved Solids mg/L 10 589 226 486 504 322 528 295
PFOS/PFOA
6:2 Fluorotelomer sulfonic acid (6:2
FTS) mg/L 0.00005
8:2 Fluorotelomer sulfonic acid (8:2
FTS) mg/L 0.00005
Perfluorohexane sulfonic acid
(PFHxS) ug/L 0.02 0.03 0.03
Perfluorooctanesulfonic acid (PFOS) [mg/L 0.00001 0.00013 0.00003 0.00001
Perfluorooctanoic acid (PFOA) mg/L 0.00001 0.22 0.00003 0.00006 0.00002
Sum of PFAS pg/L 0.01 0.09 0.20 0.02
10:2 Fluorotelomer sulfonic acid
(10:2 FTS) ug/L 0.05
4:2 Fluorotelomer sulfonic acid (4:2
FTS) ug/L 0.05
N-Ethyl perfluorooctane sulfonamide
(NEtFOSA) ug/L 0.05
N-ethyl-
perfluorooc Ify id ic
acid (NEtFOSAA) ug/L 0.02
N-
ethylperfluorooctanesulfonamidoeth
anol (NEtFOSE) ug/L 0.05
N-Methyl perfluorooctane
I ide (NMeFOSA) ug/L 0.05
N-methylperfluorooctane
I id ic acid (NMeFOSAA) |ug/L 0.02
N-
Methylperfluorooctanesulf |
thanol (N-MeFOSE) pg/L 0.05
Perfluorobutane sulfonic acid (PFBS) |ug/L 0.02
Perfluorobutanoic acid (PFBA) pg/L 0.1
Perfluorodecanesulfonic acid (PFDS) |ug/L 0.02
Perfluorodecanoic acid (PFDA) pg/L 0.02
Perfluorododecanoic acid (PFDoDA) |ug/L 0.02
Perfluoroheptane sulfonic acid
(PFHpS) ug/L 0.02
Perfluoroheptanoic acid (PFHpA) ug/L 0.02 0.02
Perfluorohexanoic acid (PFHxA) pg/L 0.02 0.05
Perfluorononanoic acid (PFNA) ug/L 0.02
Perfluorooctane sulfonamide
(PFOSA) ug/L 0.02
Perfluoropentane sulfonic acid
(PFPeS) ug/L 0.02
Perfluoropentanoic acid (PFPeA) ug/L 0.02 0.03
Perfluorotetradecanoic acid
(PFTeDA) ug/L 0.05
Perfluorotridecanoic acid (PFTrDA) |ug/L 0.02
Perfluoroundecanoic acid (PFUnDA) |ug/L 0.02
Hexachlorobenzene pg/L 0.5
lOrganochlorine Pesticides
4,4-DDE ug/L 0.5
a-BHC ug/L 0.5
Aldrin ug/L 0.5
b-BHC ug/L 0.5
Chlordane (cis) ug/L 0.5
Chlordane (trans) ug/L 0.5
d-BHC ug/L 0.5
DDD ug/L 0.5
DDT ug/L 2 0.01
Dieldrin ug/L 0.5
Endosulfan | ug/L 0.5
Endosulfan Il ug/L 0.5
Endosulfan sulphate ug/L 0.5
Endrin ug/L 0.5 0.02
Endrin aldehyde ug/L 0.5
Endrin ketone ug/L 0.5
g-BHC (Lindane) ug/L 0.5 0.2
Heptachlor ug/L 0.5 0.09
Heptachlor epoxide ug/L 0.5
Methoxychlor ug/L 2
lOrganophosphorous Pesticides
Azinophos methyl ug/L 0.5 0.02
Bromophos-ethyl ug/L 0.5
Chlorpyrifos ug/L 0.5 0.01
Chlorpyrifos-methyl mg/L 0.0005
Diazinon ug/L 0.5 0.01
Dichlorvos ug/L 0.5
Dimethoate ug/L 0.5 0.15
Ethion ug/L 0.5
Malathion ug/L 0.5 0.05
Carbophenothion ug/L 0.5
Chlorfenvinphos ug/L 0.5
Fenthion ug/L 0.5
Methyl parathion ug/L 2
Monocrotophos ug/L 2
Prothiofos ug/L 0.5
PCBs
PCBs (Sum of total) ug/L 1
Pesticides
Parathion ug/L 2 0.004
Demeton-S-methyl ug/L 0.5
Fenamiphos ug/L 0.5
PolBi BRIy ug/L 05
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QA/QC Compliance Assessment to assist with Quality Review

Work Order :CA1903638 Page :10of4

Amendment -1

Client : EMM Consulting Laboratory : ALS Water Resources Group
Contact : Claire Corthier Telephone 1 +61 2 6202 5404

Project :J17188 - EIS Polo Flat Date Samples Received - 04-Jun-2019

Site :J17188 - EIS Polo Flat Issue Date : 08-Aug-2019

Sampler : Claire Corthier No. of samples received -7

Order number - No. of samples analysed -7

This report is automatically generated by the ALS LIMS through interpretation of the ALS Quality Control Report and several Quality Assurance parameters measured by ALS. This automated
reporting highlights any non-conformances, facilitates faster and more accurate data validation and is designed to assist internal expert and external Auditor review. Many components of this
report contribute to the overall DQO assessment and reporting for guideline compliance.

Brief method summaries and references are also provided to assist in traceability.

Summary of Outliers
Outliers : Quality Control Samples

This report highlights outliers flagged in the Quality Control (QC) Report.
® NO Method Blank value outliers occur.

NO Duplicate outliers occur.

NO Laboratory Control outliers occur.

NO Matrix Spike outliers occur.

For all regular sample matrices, NO surrogate recovery outliers occur.

Outliers : Analysis Holding Time Compliance

® Analysis Holding Time Outliers exist - please see following pages for full details.

Outliers : Frequency of Quality Control Samples

® Quality Control Sample Frequency Outliers exist - please see following pages for full details.

RIGHT SOLUTIONS RIGHT PARTNER
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Work Order - CA1903638 Amendment 1
Client - EMM Consulting
Project - J17188 - EIS Polo Flat

Outliers : Analysis Holding Time Compliance

Matrix: WATER

Extraction / Preparation Analysis
Container / Client Sample ID(s) Date extracted Due for extraction Days Date analysed Due for analysis Days
overdue overdue

EA005CA: pH

Chem

- - - 11-Jun-2019 31-May-2019 1

Outliers : Frequency of Quality Control Samples
Matrix: WATER
Quality Control Sample Type Count Rate (%) Quality Control Specification

QC Actual

Regular

Expected
Laboratory Duplicates (DUP) ]

pH 6.67 10.00 | NEPM 2013 B3 & ALS QC Standard

Laboratory Control Samples (LCS) )
[pH

Analysis Holding Time Compliance

If samples are identified below as having been analysed or extracted outside of recommended holding times, this should be taken into consideration when interpreting results.

This report summarizes extraction / preparation and analysis times and compares each with ALS recommended holding times (referencihng USEPA SW 846, APHA, AS and NEPM) based on the sample container
provided. Dates reported represent first date of extraction or analysis and preclude subsequent dilutions and reruns. A listing of breaches (if any) is provided herein.

Holding time for leachate methods (e.g. TCLP) vary according to the analytes reported. Assessment compares the leach date with the shortest analyte holding time for the equivalent soil method. These are: organics
14 days, mercury 28 days & other metals 180 days. A recorded breach does not guarantee a breach for all non-volatile parameters.

1 15
| 2 | 15 | 1333 | 1500 | NEPM 2013 B3 & ALS QC Standard

Holding times for VOC in soils vary according to analytes of interest. Vinyl Chloride and Styrene holding time is 7 days; others 14 days. A recorded breach does not guarantee a breach for all VOC analytes and
should be verified in case the reported breach is a false positive or Vinyl Chloride and Styrene are not key analytes of interest/concern.

Matrix: WATER Evaluation: x = Holding time breach ; v' = Within holding time.

Sample Date Extraction / Preparation Analysis

Date extracted | Due for extraction Evaluation Date analysed Due for analysis Evaluation

31-May-2019 - - - 11-Jun-2019 31-May-2019 x
EA010CA: Conductivity i
31-May-2019 11-Jun-2019

EA015CA: Total Dissolved Solids ]

TDS (EA015H)

31-May-2019 13-Jun-2019

EGO005CA: Total Metals by ICP-OES ’

Tot. Metal (EG005T)

31-May-2019 17-Jun-2019 - - 17-Jun-2019 - -

EG020CA: Total Metals by ICP-MS ’

Tot. Metal (EG020C-T)

31-May-2019 17-Jun-2019 - - 18-Jun-2019 ---- ---
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Quality Control Parameter Frequency Compliance

The following report summarises the frequency of laboratory QC samples analysed within the analytical lot(s) in which the submitted sample(s) was(were) processed. Actual rate should be greater than or equal to
the expected rate. A listing of breaches is provided in the Summary of Outliers.

Evaluation: x = Quality Control frequency not within specification ; v' = Quality Control frequency within specification.

Matrix: WATER

Quality Control Sample Type Rate (%) Quality Control Specification
Analvtical Methods Method Reaular Actual Expected ‘ Evaluation

Laboratory Duplicates (DUP) ‘

Conductivity EA010 2 15.38 10.00 v NEPM 2013 B3 & ALS QC Standard
pH EA005 1 15 6.67 10.00 % NEPM 2013 B3 & ALS QC Standard
Total Dissolved Solids (High Level) EA015H 2 19 10.53 10.00 v NEPM 2013 B3 & ALS QC Standard
Total Metals by ICP-MS - Suite C EG020C-T 2 20 10.00 10.00 v NEPM 2013 B3 & ALS QC Standard
Total Metals by ICP-OES EGO005T 2 20 10.00 10.00 v NEPM 2013 B3 & ALS QC Standard
Laboratory Control Samples (LCS)

Conductivity EA010 2 13 15.38 10.00 v NEPM 2013 B3 & ALS QC Standard
pH EA005 2 15 13.33 15.00 " NEPM 2013 B3 & ALS QC Standard
Total Dissolved Solids (High Level) EAO015H 2 19 10.53 10.00 v NEPM 2013 B3 & ALS QC Standard
Total Metals by ICP-MS - Suite C EGO020C-T 1 20 5.00 5.00 v NEPM 2013 B3 & ALS QC Standard
Total Metals by ICP-OES EGO005T 2 20 10.00 10.00 v NEPM 2013 B3 & ALS QC Standard
Conductivity EA010 1 13 7.69 5.00 v NEPM 2013 B3 & ALS QC Standard
Total Dissolved Solids (High Level) EAO015H 1 19 5.26 5.00 v NEPM 2013 B3 & ALS QC Standard
Total Metals by ICP-MS - Suite C EGO020C-T 1 20 5.00 5.00 v NEPM 2013 B3 & ALS QC Standard
Total Metals by ICP-OES EGO005T 1 20 5.00 5.00 v NEPM 2013 B3 & ALS QC Standard
Total Metals by ICP-MS - Suite C EG020C-T 1 20 5.00 5.00 v NEPM 2013 B3 & ALS QC Standard
Total Metals by ICP-OES EGO005T 1 20 5.00 5.00 v NEPM 2013 B3 & ALS QC Standard
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Brief Method Summaries

The analytical procedures used by the Environmental Division have been developed from established internationally recognized procedures such as those published by the US EPA, APHA, AS and NEPM. In house
developed procedures are employed in the absence of documented standards or by client request. The following report provides brief descriptions of the analytical procedures employed for results reported in the
Certificate of Analysis. Sources from which ALS methods have been developed are provided within the Method Descriptions.

Analytical Methods
pH

Conductivity

Total Dissolved Solids (High Level)

Asbestos Identification in Water -
Performed at ALS Newcastl
Total Metals by ICP-OES

Total Metals by ICP-MS - Suite C

Polychlorinated Biphenyls (PCB) -
Performed at ALS Sydney

Pesticides by GCMS - Performed at ALS
Sydney

TPH - Semivolatile Fraction - Performed
at ALS Sydney

PAH (GC/MS - SIM) - Performed at ALS
Sydney

TPH Volatiles/BTEX - Performed at ALS
Sydney

Per- and Polyfluoroalkyl Substances
(PFAS) by LCMSMS

Preparation Methods

Total Metals Sample Preparation

Method
EAOQ05

EA010

EA015H

* FA200W

EGO005T

EG020C-T

EP066

EP068

EPO071

EPO75 (SIM)

EP080

EP231-X

Method
EN25

Matrix
WATER

WATER

WATER

WATER

WATER

WATER

WATER

WATER

WATER

WATER

WATER

WATER

Matrix
WATER

Method Descriptic

APHA 21st ed. 4500 H+ B. pH of water samples is determined by ISE either manually or by automated pH
meter. This method is compliant with NEPM (2013) Schedule B(3)

APHA 21st ed., 2510 B This procedure determines conductivity by automated ISE. This method is compliant with
NEPM (2013) Schedule B(3)

In-House, APHA 21st ed., 2540C A gravimetric procedure that determines the amount of “filterable" residue in an
aqueous sample. A well-mixed sample is filtered through a glass fibre filter (1.2um). The filtrate is evaporated to
dryness and dried to constant weight at 180+/-5C. This method is compliant with NEPM (2013) Schedule B(3)
Analysis by filtration, sample reduction and asbestos identification by AS 4964 - 2004 Method for the qualitative
identification of asbestos in bulk samples. NATA accreditation does not cover performance of this analysis.
USEPA 200.7. The ICP-OES technique ionises the sample atoms emitting a characteristic spectrum. This
spectrum is then compared against matrix matched standards for quantification.

USEPA 200.8. The ICPMS technique utilizes a highly efficient argon plasma to ionize selected elements. lons
are then passed into a high vacuum mass spectrometer, which separates the analytes based on their distinct
mass to charge ratios prior to their measurement by a discrete dynode ion detector.

USEPA SW 846 - 8270D Sample extracts are analysed by Capillary GC/MS and quantification is by comparison
against an established 5 point calibration curve. This method is compliant with NEPM (2013) Schedule B(3)
USEPA SW 846 - 8270D Sample extracts are analysed by Capillary GC/MS and quantification is by comparison
against an established 5 point calibration curve. This method is compliant with NEPM (2013) Schedule B(3)
USEPA SW 846 - 8015A The sample extract is analysed by Capillary GC/FID and quantification is by comparison
against an established 5 point calibration curve of n-Alkane standards. This method is compliant with NEPM
(2013) Schedule B(3)

USEPA SW 846 - 8270D Sample extracts are analysed by Capillary GC/MS in SIM Mode and quantification is by
comparison against an established 5 point calibration curve. This method is compliant with NEPM (2013)
Schedule B(3)

USEPA SW 846 - 8260B Water samples are directly purged prior to analysis by Capillary GC/MS and
quantification is by comparison against an established 5 point calibration curve. Alternatively, a sample is
equilibrated in a headspace vial and a portion of the headspace determined by GCMS analysis. This method is
compliant with NEPM (2013) Schedule B(3)

In house: Direct injection analysis of fresh waters after dilution (1:1) with methanol. Analysis by
LC-Electrospray-MS-MS, Negative Mode using MRM.

Method Descriptic

Total Metals Sample Preparation
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Laboratory : ALS Water Resources Group
Contact : Client Services
Address : 16B Lithgow Street Fyshwick ACT Australia 2609
Telephone 1 +61 2 6202 5404
Date Samples Received : 04-Jun-2019 e
\ 1
Date Analysis Commenced :11-Jun-2019 & \ \\_// Y,
Issue Date - 08-Aug-2019 >

NATA

Accreditation No. 992
Accredited for compliance with
ISO/IEC 17025 - Testing

This report supersedes any previous report(s) with this reference. Results apply to the sample(s) as submitted. This document shall not be reproduced, except in full.
This Quality Control Report contains the following information:
® Laboratory Duplicate (DUP) Report; Relative Percentage Difference (RPD) and Acceptance Limits
® Method Blank (MB) and Laboratory Control Spike (LCS) Report; Recovery and Acceptance Limits
® Matrix Spike (MS) Report; Recovery and Acceptance Limits

Signatories

This document has been electronically signed by the authorized signatories below. Electronic signing is carried out in compliance with procedures specified in 21 CFR Part 11.

Signatories

Geetha Ramasundara
Teresa Rand
Titus Vimalasiri

Position

Chemistry Teamleader
Client Services
Metals Teamleader

Accreditation Category

Inorganics, Fyshwick, ACT
ALS Environmental, Fyshwick, ACT
Inorganics, Fyshwick, ACT
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Work Order . CA1903638 Amendment 1
Client . EMM Consulting
Project . J17188 - EIS Polo Flat ALS

General Comments

The analytical procedures used by the Environmental Division have been developed from established internationally recognized procedures such as those published by the USEPA, APHA, AS and NEPM. In house
developed procedures are employed in the absence of documented standards or by client request.

Where moisture determination has been performed, results are reported on a dry weight basis.

Where a reported less than (<) result is higher than the LOR, this may be due to primary sample extract/digestate dilution and/or insufficient sample for analysis. Where the LOR of a reported result differs from standard LOR, this may be due to higt

Key : Anonymous = Refers to samples which are not specifically part of this work order but formed part of the QC process lot
CAS Number = CAS registry number from database maintained by Chemical Abstracts Services. The Chemical Abstracts Service is a division of the American Chemical Society.
LOR = Limit of reporting
RPD = Relative Percentage Difference
# = Indicates failed QC

Laboratory Duplicate (DUP) Report
The quality control term Laboratory Duplicate refers to a randomly selected intralaboratory split. Laboratory duplicates provide information regarding method precision and sample heterogeneity. The permitted ranges

for the Relative Percent Deviation (RPD) of Laboratory Duplicates are specified in ALS Method QWI-EN/38 and are dependent on the magnitude of results in comparison to the level of reporting: Result < 10times LOR:
No Limit; Result between 10 and 20 times LOR: 0% - 50%; Result > 20 times LOR: 0% - 20%.

Sub-Matrix: WATER Laboratory Duplicate (DUP) Report
Laboratory sample ID Client sample ID e . CAS Number ‘ Unit ‘ Original Result ‘ Duplicate Result ‘ RPD (%) ‘ Recovery Limits (%)
EA005CA: pH (QC Lot: 2397091) _
CA1903638-001 EA005: pH . | pHUnit | 7.56 { 7.59 | 0301 | 0% - 20%
EA010CA: Conductivity (QC Lot: 2397092) .
CA1903799-003 Anonymous EA010: Electrical Conductivity @ 25°C 2 HS/cm 836 836 0.00 0% - 20%
CA1903638-001 MBO1 EAO010: Electrical Conductivity @ 25°C - 2 uS/icm 1080 1080 0.00 0% - 20%
EA015CA: Total Dissolved Solids (QC Lot: 24033 _
CA1903442-001 Anonymous 10 mg/L 60 71 16.8 No Limit
CA1903698-003 Anonymous EAO015H: Total Dissolved Solids - 10 mg/L 905 895 1.1 0% - 20%
EGO005CA: Total Metals by ICP-OES (QC Lot: 2407455) ;
CA1903218-018 Anonymous 0.01 mg/L 0.48 0.48 0.00 0% - 20%
CA1903454-001 Anonymous EGOO05T: Iron 7439-89-6 0.01 mg/L 0.01 0.01 0.00 No Limit
EGO020CA: Total Metals by ICP-MS (QC Lot: 2407456) :
CA1903638-001 MBO1 EG020C-T: Cadmium 7440-43-9 0.05 ug/L <0.05 <0.05 0.00 No Limit
EGO020C-T: Beryllium 7440-41-7 0.1 pg/L 0.9 0.9 0.00 No Limit
EG020C-T: Cobalt 7440-48-4 0.2 ug/L 40.2 423 4.97 0% - 20%
EGO020C-T: Lead 7439-92-1 0.2 ug/L 6.5 6.5 0.00 0% - 20%
EG020C-T: Barium 7440-39-3 0.5 pg/L 79.3 77.9 1.76 0% - 20%
EG020C-T: Manganese 7439-96-5 0.5 pg/L 883 921 4.24 0% - 20%
EGO020C-T: Arsenic 7440-38-2 1 ug/L 1 2 0.00 No Limit
EG020C-T: Copper 7440-50-8 1 pg/L 37 38 3.50 0% - 20%
EG020C-T: Molybdenum 7439-98-7 1 ug/L <1 <1 0.00 No Limit
EGO020C-T: Nickel 7440-02-0 1 ug/L 130 135 3.98 0% - 20%
EGO020C-T: Selenium 7782-49-2 1 pg/L 2 7 95.2 No Limit
EGO020C-T: Silver 7440-22-4 1 ug/L <1 <1 0.00 No Limit
EGO020C-T: Chromium 7440-47-3 2 ug/L 53 55 3.42 0% - 20%
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Sub-Matrix: WATER Laboratory Duplicate (DUP) Report
Laboratory sample ID Client sample ID ‘ Method: Compound CAS Number LOR ‘ Unit ‘ Original Result ‘ Duplicate Result ‘ RPD (%) ‘ Recovery Limits (%)
EGO020CA: Total Metals by ICP-MS (QC Lot: 2407456) - continued
CA1903638-001 MBO1 EG020C-T: Antimony 7440-36-0 3 pg/L <3 <3 0.00 No Limit
EG020C-T: Zinc 7440-66-6 5 ug/L 70 74 4.56 0% - 50%
EG020C-T: Aluminium 7429-90-5 9 ug/L 33700 35400 4.87 0% - 20%
CA1903802-003 Anonymous EG020C-T: Cadmium 7440-43-9 0.05 pg/L <0.05 <0.05 0.00 No Limit
EG020C-T: Beryllium 7440-41-7 0.1 pg/L <0.1 <0.1 0.00 No Limit
EG020C-T: Cobalt 7440-48-4 0.2 ug/L <0.2 <0.2 0.00 No Limit
EG020C-T: Lead 7439-92-1 0.2 pg/L 0.4 0.4 0.00 No Limit
EG020C-T: Barium 7440-39-3 0.5 ug/L 27.0 26.8 0.534 0% - 20%
EGO020C-T: Manganese 7439-96-5 0.5 ug/L 5.2 5.2 0.00 0% - 50%
EG020C-T: Arsenic 7440-38-2 1 pg/L <1 <1 0.00 No Limit
EGO020C-T: Copper 7440-50-8 1 pg/L 4 4 0.00 No Limit
EG020C-T: Molybdenum 7439-98-7 1 ug/L <1 <1 0.00 No Limit
EG020C-T: Nickel 7440-02-0 1 pg/L 2 2 0.00 No Limit
EG020C-T: Selenium 7782-49-2 1 pg/L <1 <1 0.00 No Limit
EG020C-T: Silver 7440-22-4 1 pg/L <1 <1 0.00 No Limit
EGO020C-T: Chromium 7440-47-3 2 pg/L 2 2 0.00 No Limit
EG020C-T: Antimony 7440-36-0 3 pg/L <3 <3 0.00 No Limit
EGO020C-T: Zinc 7440-66-6 5 ug/L <5 <5 0.00 No Limit
EG020C-T: Aluminium 7429-90-5 9 ug/L 613 609 0.659 0% - 20%
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Method Blank (MB) and Laboratory Control Spike (LCS) Report

The quality control term Method / Laboratory Blank refers to an analyte free matrix to which all reagents are added in the same volumes or proportions as used in standard sample preparation. The purpose of this QC
parameter is to monitor potential laboratory contamination. The quality control term Laboratory Control Spike (LCS) refers to a certified reference material, or a known interference free matrix spiked with target
analytes. The purpose of this QC parameter is to monitor method precision and accuracy independent of sample matrix. Dynamic Recovery Limits are based on statistical evaluation of processed LCS.

Sub-Matrix: WATER Method Blank (MB) Laboratory Control Spike (LCS) Report
Report Spike Spike Recovery (%) Recovery Limits (%)

Method: Compound CAS Number Unit Result Concentration LCS Low High

EA005CA: pH (QCLot: 2397091) |
EA005: pH - pH Unit - 6 pH Unit 99.6 97 103
- 8 pH Unit 99.4 94 106

EA010CA: Conductivity (QCLot: 2397092) .
EA010: Electrical Conductivity @ 25°C === 2 pS/cm <2 45 pS/cm 102 96 108
<2 349 pS/cm 100 97 104
EA015H: Total Dissolved Solids - 10 mg/L <10 100 mg/L 93.0 83 119
<1 1000 mg/L 99.4 95 105
EGOO05T: Iron 7439-89-6 0.01 mg/L <0.01 1 mg/L 99.6 91 106
<0.01 10 mg/L 101 91 105

[EG020CA: Total Metals by ICP-MS (QCLot:2407456)
EG020C-T: Aluminium 7429-90-5 9 ug/L <9 1000 pg/L 89.8 85 116
EG020C-T: Antimony 7440-36-0 3 ug/L <3 500 pg/L 95.2 84 120
EGO020C-T: Arsenic 7440-38-2 1 ug/L <1 500 pg/L 98.0 90 111
EG020C-T: Barium 7440-39-3 0.5 ug/L <0.5 100 pg/L 96.1 91 110
EG020C-T: Beryllium 7440-41-7 0.1 ug/L <0.1 100 pg/L 90.6 86 117
EG020C-T: Cadmium 7440-43-9 0.05 ug/L <0.05 100 pg/L 94.0 92 109
EG020C-T: Chromium 7440-47-3 2 pg/L <2 500 pg/L 90.8 88 113
EG020C-T: Cobalt 7440-48-4 0.2 ug/L <0.2 100 pg/L 98.9 89 111
EGO020C-T: Copper 7440-50-8 1 ug/L <1 100 pg/L 97.6 89 110
EGO020C-T: Lead 7439-92-1 0.2 ug/L <0.2 100 pg/L 96.1 89 112
EGO020C-T: Manganese 7439-96-5 0.5 ug/L <0.5 100 pg/L 91.2 88 112
EG020C-T: Molybdenum 7439-98-7 1 ug/L <1 100 pg/L 95.5 88 114
EG020C-T: Nickel 7440-02-0 1 ug/L <1 100 pg/L 98.6 89 111
EG020C-T: Selenium 7782-49-2 1 pg/L <1 500 pg/L 91.6 90 111
EG020C-T: Silver 7440-22-4 1 pg/L <1 100 pg/L 92.6 91 109
EG020C-T: Zinc 7440-66-6 5 ug/L <5 500 pg/L 105 89 111

Matrix Spike (MS) Report
The quality control term Matrix Spike (MS) refers to an intralaboratory split sample spiked with a representative set of target analytes. The purpose of this QC parameter is to monitor potential matrix effects on
analyte recoveries. Static Recovery Limits as per laboratory Data Quality Objectives (DQOs). Ideal recovery ranges stated may be waived in the event of sample matrix interference.

Sub-Matrix: WATER

Matrix Spike (MS) Report
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Sub-Matrix: WATER Matrix Spike (MS) Report

Spike SpikeRecovery(%) Recovery Limits (%)
Laboratory sample ID Client sample ID CAS Number Concentration MS Low ‘ High
EGO005CA: Total Metals by ICP-OES (QCLot: 2407455)
CA1903218-019 Anonymous EGO005T: Iron 7439-89-6 10 mg/L 99.7 70 ‘ 130
EG020CA: Total Metals by ICP-MS (QCLot: 2407456)
CA1903638-002 MB02 EGO020C-T: Aluminium 7429-90-5 1000 pg/L 87.7 70 130

EGO020C-T: Antimony 7440-36-0 500 pg/L 104 70 130
EGO020C-T: Arsenic 7440-38-2 500 pg/L 105 70 130
EGO020C-T: Barium 7440-39-3 100 pg/L 103 70 130
EGO020C-T: Beryllium 7440-41-7 100 pg/L 108 70 130
EGO020C-T: Cadmium 7440-43-9 100 pg/L 104 70 130
EGO020C-T: Chromium 7440-47-3 500 pg/L 106 70 130
EGO020C-T: Cobalt 7440-48-4 100 pg/L 103 70 130
EGO020C-T: Copper 7440-50-8 100 pg/L 104 70 130
EGO020C-T: Lead 7439-92-1 100 pg/L 106 70 130
EG020C-T: Manganese 7439-96-5 100 pg/L 102 70 130
EGO020C-T: Molybdenum 7439-98-7 100 pg/L 108 70 130
EGO020C-T: Nickel 7440-02-0 100 pg/L 102 70 130
EG020C-T: Selenium 7782-49-2 500 pg/L 105 70 130
EGO020C-T: Silver 7440-22-4 100 pg/L 101 70 130
EGO020C-T: Zinc 7440-66-6 500 pg/L 104 70 130
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SAMPLE RECEIPT NOTIFICATION (SRN

Work Order : CA1903638

Amendment 2

Client : EMM Consulting Laboratory : ALS Water Resources Group

Contact : Claire Corthier Contact : Client Services

Address : Address : 16B Lithgow Street Fyshwick ACT
St Leonards NSW 2065 Australia 2609

E-mail : ccorthier@emmconsulting.com.au E-mail : ecowisecustomerservice@alsglobal.com

Telephone : 02 9493 9500 Telephone : +61 2 6202 5404

Facsimile D Facsimile . +61 2 6202 5404

Project : J17188 - EIS Polo Flat Page “10of3

Order number : Quote number : CA2017EMMCONO0001

C-O-C number D - QC Level : NEPM 2013 B3 & ALS QC Standard

Site : J17188 - EIS Polo Flat

Sampler : Claire Corthier

Dates

Date Samples Received - 04-Jun-2019 09:00 Issue Date : 08-Aug-2019

Client Requested Due : 18-Jun-2019 Scheduled Reporting Date © 18-Jun-2019

Date

Delivery Details

Mode of Delivery : Client Drop Off Security Seal : Not Available

No. of coolers/boxes — Temperature D om—

Receipt Detail : Dropped off after hours Friday No. of samples received / analysed  : 7/7

afternoon, received
instructions/COC by SR Tuesday.

General Comments

® This report contains the following information:
- Summary of Sample(s) and Requested Analysis
- Requested Deliverables

RIGHT SOLUTIONS

RIGHT PARTNER
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Work Order - CA1903638 Amendment 2
Client : EMM Consulting

CA1903638-001
CA1903638-002
CA1903638-003
CA1903638-004
CA1903638-005

: 31-May-2019 07:50
: 31-May-2019 13:00
: 31-May-2019 11:00
: 31-May-2019 10:00
: 31-May-2019 09:00
CA1903638-006 : 31-May-2019 12:15 :
CA1903638-007 : 31-May-2019 14:00 :

Summary of Sample(s) and Reduested Analysis

Some items described below may be part of a laboratory
process necessary for the execution of client requested
tasks. Packages may contain additional analyses, such
as the determination of moisture content and preparation
tasks, that are included in the package.

If no sampling time
default 00:00 on the date of sampling.

is provided, the sampling date will be assumed by the
laboratory and displayed in brackets without a
component

Matrix: WATER

Laboratory sample

Client sampling

is provided,

the sampling time will
If no sampling date

Client sample ID

ID date / time
CA1903638-001 31-May-2019 07:50 MBO1
CA1903638-002 31-May-2019 13:00  MB02
CA1903638-003 31-May-2019 11:00 MBO03
CA1903638-004 31-May-2019 10:00  MBO4A
CA1903638-005 31-May-2019 09:00 MB04B
CA1903638-006 31-May-2019 12:15 = MBO05
CA1903638-007 31-May-2019 14:00  MBO06

Matrix: WATER

Laboratory sample

Client sampling

Client sample ID

ID date / time
CA1903638-001 31-May-2019 07:50 MBO1
CA1903638-002 31-May-2019 13:00  MB02
CA1903638-003 31-May-2019 11:00 MBO03
CA1903638-004 31-May-2019 10:00  MBO4A
CA1903638-005 31-May-2019 09:00 MB04B
CA1903638-006 31-May-2019 12:15 = MBO05
CA1903638-007 31-May-2019 14:00 MBO06

Proactive Holding Time Report
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The following table summarises breaches of recommended holding times that have occurred prior to samples/instructions being
received at the laboratory.

Matrix: WATER
Method

Client Sample ID(s)

Container

Due for

extraction

Due for
analysis

Evaluation: x = Holding time breach ; v' = Within holding time.
Instructions Received
Date

Samples Received
Date

Evaluation Evaluation

| EA005: pH
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Work Order - CA1903638 Amendment 2

Client : EMM Consulting ALS
Chem o 31-May-2019 04-Jun-2019 P - o
Chem ---- 31-May-2019 04-Jun-2019 x ---- ----
Chem 31-May-2019 04-Jun-2019 x
Chem 31-May-2019 04-Jun-2019 x
Chem 31-May-2019 04-Jun-2019 %
Chem 31-May-2019 04-Jun-2019 %
Chem 31-May-2019 04-Jun-2019 %

Requested Deliverables

Claire Corthier

- A4 - AU Tax Invoice (INV) Email ccorthier@emmconsulting.com.au
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CERTIFICATE OF ANALYSIS

Work Order :CA1903638 Page “10f12
Amendment 1
Client : EMM Consulting Laboratory : ALS Water Resources Group
Contact : Claire Corthier Contact : Client Services
Address : Address . 16B Lithgow Street Fyshwick ACT Australia 2609
St Leonards NSW 2065
Telephone : 02 9493 9500 Telephone : +61 2 6202 5404
Project : J17188 - EIS Polo Flat Date Samples Received : 04-Jun-2019 09:00 W
\ {4
Order number : Date Analysis Commenced : 11-Jun-2019 \‘\\Q_///"/,
SN 2
C.0-C number . Issue Date : 21-Jun-2019 12:02 g ——— = NATA
Sampler : Claire Corthier ilm
Site - J17188 - EIS Polo Flat N
) // 7N \\\
Quote number . T //"/: il n\\‘\ : Accreditation No. 992
No. of samples received -7 Accredited for compliance with
No. of samples analysed .7 ISO/IEC 17025 - Testing

This report supersedes any previous report(s) with this reference. Results apply to the sample(s) as submitted. This document shall not be reproduced, except in full.
This Certificate of Analysis contains the following information:

® General Comments

® Analytical Results

Additional information pertinent to this report will be found in the following separate attachments: Quality Control Report, QA/QC Compliance Assessment to assist with
Quality Review and Sample Receipt Notification.

Signatories

This document has been electronically signed by the authorized signatories below. Electronic signing is carried out in compliance with procedures specified in 21 CFR Part 11.
Signatories Position Accreditation Category

Geetha Ramasundara Chemistry Teamleader Inorganics, Fyshwick, ACT

Teresa Rand Client Services ALS Environmental, Fyshwick, ACT

Titus Vimalasiri Metals Teamleader Inorganics, Fyshwick, ACT

RIGHT SOLUTIONS RIGHT PARTNER
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Work Order - CA1903638 Amendment 1
Client - EMM Consulting )
Project - J17188 - EIS Polo Flat ALS

General Comments

The analytical procedures used by the Environmental Division have been developed from established internationally recognized procedures such as those published by the USEPA, APHA, AS and NEPM. In house
developed procedures are employed in the absence of documented standards or by client request.
Where moisture determination has been performed, results are reported on a dry weight basis.

Where a reported less than (<) result is higher than the LOR, this may be due to primary sample extract/digestate dilution and/or insufficient sample for analysis.
Where the LOR of a reported result differs from standard LOR, this may be due to high moisture content, insufficient sample (reduced weight employed) or matrix interference.

When sampling time information is not provided by the client, sampling dates are shown without a time component. In these instances, the time component has been assumed by the laboratory for processing
purposes.

Where a result is required to meet compliance limits the associated uncertainty must be considered. Refer to the ALS Contact for details.

Key : CAS Number = CAS registry number from database maintained by Chemical Abstracts Services. The Chemical Abstracts Service is a division of the American Chemical Society.
LOR = Limit of reporting
A = This result is computed from individual analyte detections at or above the level of reporting
@ = ALS is not NATA accredited for these tests.
~ = Indicates an estimated value.

For samples collected by ALS WRG, sampling was carried out in accordance with Procedure EN67

EA200W Performed at ALS Newcastle

EP066 Performed at ALS Sydney

EP068 Performed at ALS Sydney

EPO071 Performed at ALS Sydney

EPO075 (SIM) Performed at ALS Sydney

EP080 Performed at ALS Sydney

EP231-X Performed at ALS Sydney

Result for pH in water tested in the laboratory may be indicative only as holding time is generally not achievable.
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Work Order - CA1903638 Amendment 1
Client : EMM Consulting
Project - J17188 - EIS Polo Flat
Analytical Results
Sub-Matrix: WATER Client sample ID
(Matrix: WATER) MB01 MB02 MB03 MBO4A MB04B
Client sampling date / time 31-May-2019 07:50 31-May-2019 13:00 31-May-2019 11:00 31-May-2019 10:00 31-May-2019 09:00
Compound CAS Number LOR Unit CA1903638-001 CA1903638-002 CA1903638-003 CA1903638-004 CA1903638-005
Result Result Result Result Result
EA200W: Asbestos in Water
@ Asbestos Detected 1332-21-4 No No No
@ Asbestos Type 1332-21-4 0.1 a/kg - - - - -
@ Description —- 1 - - - - - -
@ APPROVED IDENTIFIER: — 1 - A. SMYLIE A. SMYLIE A. SMYLIE A. SMYLIE A. SMYLIE
EA005CA: pH
en 001 | pHUm_ 1s 770 .08
EA010CA: Conductivity
Electrical Conductiviy @25°C______— 2| _uSem om0 092 oas 593
EA015CA: Total Dissolved Solids
TotlDissovedSolis | 0| mgL s 486 504 22
EGO005CA: Total Metals by ICP-OES
EGO020CA: Total Metals by ICP-MS
Aluminium 7429-90-5 9 pg/L 33700 1120 2680 6220 257
Antimony 7440-36-0 3 ug/L <3 <3 <3 <3 <3
Arsenic 7440-38-2 1 Mg/l 1 <1 <1 2 <1
Barium 7440-39-3 0.5 pg/L 79.3 4.2 27.4 153 221
Beryllium 7440-41-7 0.1 pg/L 0.9 <0.1 0.2 0.4 <0.1
Cadmium 7440-43-9 0.05 pg/L <0.05 <0.05 <0.05 0.12 <0.05
Chromium 7440-47-3 2 pg/L 53 2 4 5 <2
Cobalt 7440-48-4 0.2 ug/L 40.2 1.0 3.6 7.8 0.4
Copper 7440-50-8 1 pg/L 37 2 4 8 <1
Lead 7439-92-1 0.2 pg/L 6.5 <0.2 2.0 1.7 <0.2
Manganese 7439-96-5 0.5 pg/L 883 16.3 83.2 1460 10.7
Molybdenum 7439-98-7 1 ug/L <1 1 <1 <1 2
Nickel 7440-02-0 1 Hg/L 130 5 15 10 3
Selenium 7782-49-2 1 Hg/L 2 <1 2 4 1
Silver 7440-22-4 1 ug/L <1 <1 <1 <1 <1
Zinc 7440-66-6 5 Hg/L 70 8 15 25 6
Mercury 7439-97-6 <0.1 <0.1 <0.1
EP066: Polychlorinated Biphenyls
__ Total Polychlorinated biphenyls 1 | Wl <1 l <1 l <t l <t
EP068A: Organochlorine Pesticides )
alpha-BHC : : : [ <05 [ <05 [ <05
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- CA1903638 Amendment 1
: EMM Consulting

- J17188 - EIS Polo Flat

Analytical Results

Sub-Matrix: WATER

Client sample ID

(Matrix: WATER)

MBO01

MB02

MB03

MBO04A

MB04B

Client sampling date / time

31-May-2019 07:50

31-May-2019 13:00

31-May-2019 11:00

31-May-2019 10:00

31-May-2019 09:00

Compound CAS Number LOR Unit CA1903638-001 CA1903638-002 CA1903638-003 CA1903638-004 CA1903638-005
Result Result Result Result Result

EPO068A: Organochlorine Pesticides - Continued
Hexachlorobenzene (HCB) 118-74-1 0.5 ug/L <0.5 <0.5 <0.5 <0.5 <0.5
beta-BHC 319-85-7 0.5 ug/L <0.5 <0.5 <0.5 <0.5 <0.5
gamma-BHC 58-89-9 0.5 ug/L <0.5 <0.5 <0.5 <0.5 <0.5
delta-BHC 319-86-8 0.5 ug/L <0.5 <0.5 <0.5 <0.5 <0.5
Heptachlor 76-44-8 0.5 pg/L <0.5 <0.5 <0.5 <0.5 <0.5
Aldrin 309-00-2 0.5 pg/L <0.5 <0.5 <0.5 <0.5 <0.5
Heptachlor epoxide 1024-57-3 0.5 pg/L <0.5 <0.5 <0.5 <0.5 <0.5
trans-Chlordane 5103-74-2 0.5 ug/L <0.5 <0.5 <0.5 <0.5 <0.5
alpha-Endosulfan 959-98-8 0.5 ug/L <0.5 <0.5 <0.5 <0.5 <0.5
cis-Chlordane 5103-71-9 0.5 ug/L <0.5 <0.5 <0.5 <0.5 <0.5
Dieldrin 60-57-1 0.5 ug/L <0.5 <0.5 <0.5 <0.5 <0.5
4.4’ -DDE 72-55-9 0.5 ug/L <0.5 <0.5 <0.5 <0.5 <0.5
Endrin 72-20-8 0.5 ug/L <0.5 <0.5 <0.5 <0.5 <0.5
beta-Endosulfan 33213-65-9 0.5 ug/L <0.5 <0.5 <0.5 <0.5 <0.5
4.4’ -DDD 72-54-8 0.5 ug/L <0.5 <0.5 <0.5 <0.5 <0.5
Endrin aldehyde 7421-93-4 0.5 ug/L <0.5 <0.5 <0.5 <0.5 <0.5
Endosulfan sulfate 1031-07-8 0.5 pg/L <0.5 <0.5 <0.5 <0.5 <0.5
4.4 -DDT 50-29-3 2.0 pg/L <2.0 <2.0 <2.0 <2.0 <2.0
Endrin ketone 53494-70-5 0.5 pg/L <0.5 <0.5 <0.5 <0.5 <0.5
Methoxychlor 72-43-5 2.0 pg/L <2.0 <2.0 <2.0 <2.0 <2.0

EP068B: Organophosphorus Pesticides
Dichlorvos 62-73-7 0.5 ug/L <0.5 <0.5 <0.5 <0.5 <0.5
Demeton-S-methyl 919-86-8 0.5 pg/L <0.5 <0.5 <0.5 <0.5 <0.5
Monocrotophos 6923-22-4 2.0 pg/L <2.0 <2.0 <2.0 <2.0 <2.0
Dimethoate 60-51-5 0.5 ug/L <0.5 <0.5 <0.5 <0.5 <0.5
Diazinon 333-41-5 0.5 ug/L <0.5 <0.5 <0.5 <0.5 <0.5
Chlorpyrifos-methyl 5598-13-0 0.5 ug/L <0.5 <0.5 <0.5 <0.5 <0.5
Parathion-methyl 298-00-0 2.0 ug/L <2.0 <2.0 <2.0 <2.0 <2.0
Malathion 121-75-5 0.5 pg/L <0.5 <0.5 <0.5 <0.5 <0.5
Fenthion 55-38-9 0.5 pg/L <0.5 <0.5 <0.5 <0.5 <0.5
Chlorpyrifos 2921-88-2 0.5 pg/L <0.5 <0.5 <0.5 <0.5 <0.5
Parathion 56-38-2 2.0 pg/L <2.0 <2.0 <2.0 <2.0 <2.0
Pirimphos-ethyl 23505-41-1 0.5 pg/L <0.5 <0.5 <0.5 <0.5 <0.5
Chlorfenvinphos 470-90-6 0.5 pg/L <0.5 <0.5 <0.5 <0.5 <0.5
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Work Order - CA1903638 Amendment 1
Client : EMM Consulting
Project - J17188 - EIS Polo Flat
Analytical Results
Sub-Matrix: WATER Client sample ID
(Matrix: WATER) MB01 MB02 MBO03 MBO4A MB04B
Client sampling date / time 31-May-2019 07:50 31-May-2019 13:00 31-May-2019 11:00 31-May-2019 10:00 31-May-2019 09:00
Compound CAS Number LOR Unit CA1903638-001 CA1903638-002 CA1903638-003 CA1903638-004 CA1903638-005
Result Result Result Result Result
EP068B: Organophosphorus Pesticides - Continued
Bromophos-ethyl 4824-78-6 0.5 ug/L <0.5 <0.5 <0.5 <0.5 <0.5
Fenamiphos 22224-92-6 0.5 ug/L <0.5 <0.5 <0.5 <0.5 <0.5
Prothiofos 34643-46-4 0.5 pg/L <0.5 <0.5 <0.5 <0.5 <0.5
Ethion 563-12-2 0.5 pg/L <0.5 <0.5 <0.5 <0.5 <0.5
Carbophenothion 786-19-6 0.5 pg/L <0.5 <0.5 <0.5 <0.5 <0.5
Azinphos Methyl 86-50-0 0.5 pg/L <0.5 <0.5 <0.5 <0.5 <0.5
Naphthalene 91-20-3 1.0 pg/L <1.0 <1.0 <1.0 <1.0 <1.0
Acenaphthylene 208-96-8| 1.0 ug/L <1.0 <1.0 <1.0 <1.0 <1.0
Acenaphthene 83-32-9 1.0 pg/L <1.0 <1.0 <1.0 <1.0 <1.0
Fluorene 86-73-7 1.0 ug/L <1.0 <1.0 <1.0 <1.0 <1.0
Phenanthrene 85-01-8 1.0 ug/L <1.0 <1.0 <1.0 <1.0 <1.0
Anthracene 120-12-7 1.0 ug/L <1.0 <1.0 <1.0 <1.0 <1.0
Fluoranthene 206-44-0 1.0 ug/L <1.0 <1.0 <1.0 <1.0 <1.0
Pyrene 129-00-0 1.0 pg/L <1.0 <1.0 <1.0 <1.0 <1.0
Benz(a)anthracene 56-55-3 1.0 pg/L <1.0 <1.0 <1.0 <1.0 <1.0
Chrysene 218-01-9 1.0 pg/L <1.0 <1.0 <1.0 <1.0 <1.0
Benzo(b)fluoranthene 205-99-2 1.0 pg/L <1.0 <1.0 <1.0 <1.0 <1.0
Benzo(k)fluoranthene 207-08-9 1.0 pg/L <1.0 <1.0 <1.0 <1.0 <1.0
Benzo(a)pyrene 50-32-8 0.5 pg/L <0.5 <0.5 <0.5 <0.5 <0.5
Indeno(1.2.3.cd)pyrene 193-39-5 1.0 pg/L <1.0 <1.0 <1.0 <1.0 <1.0
Dibenz(a.h)anthracene 53-70-3 1.0 pg/L <1.0 <1.0 <1.0 <1.0 <1.0
Benzo(g.h.i)perylene 191-24-2 1.0 ug/L <1.0 <1.0 <1.0 <1.0 <1.0
Sum of polycyclic aromatic hydrocarbons — 0.5 pg/L <0.5 <0.5 <0.5 <0.5 <0.5
EP080: BTEXN
Benzene 71-43-2 1 ug/L <1 <1 <1 <1 <1
Toluene 108-88-3 2 ug/L <2 <2 <2 <2 <2
Ethylbenzene 100-41-4 2 pg/L <2 <2 <2 <2 <2
meta- & para-Xylene 108-38-3 106-42-3 2 pg/L <2 <2 <2 <2 <2
ortho-Xylene 95-47-6 2 ug/L <2 <2 <2 <2 <2
Total Xylenes — 2 pg/L <2 <2 <2 <2 <2
Sum of BTEX —— 1 pg/L <1 <1 <1 <1 <1
EP080/071: Total Petroleum Hydrocarbons
C6 - C9 Fraction <20 <20 <20 <20
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Work Order - CA1903638 Amendment 1
Client : EMM Consulting
Project - J17188 - EIS Polo Flat
Analytical Results

Sub-Matrix: WATER

Client sample ID

(Matrix: WATER)

MBO01

MB02

MB03

MBO04A

MB04B

Client sampling date / time

31-May-2019 07:50

31-May-2019 13:00

31-May-2019 11:00

31-May-2019 10:00

31-May-2019 09:00

EP231C: Perfluoroalkyl Sulfonamides

Compound CAS Number LOR Unit CA1903638-001 CA1903638-002 CA1903638-003 CA1903638-004 CA1903638-005
Result Result Result Result Result
EP080/071: Total Petroleum Hydrocarbons - Continued
C10 - C14 Fraction — 50 pg/L <50 <50 <50 <50 <50
C15 - C28 Fraction — 100 ug/L <100 <100 <100 <100 <100
C29 - C36 Fraction — 50 pg/L <50 <50 <50 <50 <50
C10 - C36 Fraction (sum) — 50 ug/L <50 <50 <50 <50 <50
EP231A: Perfluoroalkyl Sulfonic Acids
Perfluorobutane sulfonic acid 375-73-5, 0.02 pg/L <0.02 <0.02 <0.02 <0.02 <0.02
(PFBS)
Perfluoropentane sulfonic acid 2706-91-4 0.02 pg/L <0.02 <0.02 <0.02 <0.02 <0.02
(PFPeS)
Perfluorohexane sulfonic acid 355-46-4 | 0.02 Hg/L <0.02 <0.02 0.03 <0.02 <0.02
(PFHXxS)
Perfluoroheptane sulfonic acid 375-92-8| 0.02 pg/L <0.02 <0.02 <0.02 <0.02 <0.02
(PFHpS)
Perfluorooctane sulfonic acid 1763-23-1 0.01 pg/L <0.01 <0.01 0.03 <0.01 <0.01
(PFOS)
Perfluorodecane sulfonic acid 335-77-3| 0.02 Mg/l <0.02 <0.02 <0.02 <0.02 <0.02
(PFDS)
EP231B: Perfluoroalkyl Carboxylic Acids
Perfluorobutanoic acid (PFBA) 375-22-4 0.1 pg/L <0.1 <0.1 <0.1 <0.1 <0.1
Perfluoropentanoic acid (PFPeA) 2706-90-3 0.02 pg/L <0.02 <0.02 <0.02 <0.02 <0.02
Perfluorohexanoic acid (PFHxA) 307-24-4 0.02 pg/L <0.02 <0.02 <0.02 <0.02 <0.02
Perfluoroheptanoic acid (PFHpA) 375-85-9 0.02 pg/L <0.02 <0.02 <0.02 <0.02 <0.02
Perfluorooctanoic acid (PFOA) 335-67-1 0.01 ug/L <0.01 <0.01 0.03 <0.01 <0.01
Perfluorononanoic acid (PFNA) 375-95-1 0.02 ug/L <0.02 <0.02 <0.02 <0.02 <0.02
Perfluorodecanoic acid (PFDA) 335-76-2 0.02 ug/L <0.02 <0.02 <0.02 <0.02 <0.02
Perfluoroundecanoic acid 2058-94-8 | 0.02 Mg/l <0.02 <0.02 <0.02 <0.02 <0.02
(PFUNDA)
Perfluorododecanoic acid 307-55-1 0.02 pg/L <0.02 <0.02 <0.02 <0.02 <0.02
(PFDoDA)
Perfluorotridecanoic acid 72629-94-8 0.02 pg/L <0.02 <0.02 <0.02 <0.02 <0.02
(PFTIDA)
Perfluorotetradecanoic acid 376-06-7| 0.05 Mg/l <0.05 <0.05 <0.05 <0.05 <0.05
(PFTeDA)




Page t 7of12

Work Order - CA1903638 Amendment 1
Client : EMM Consulting
Project - J17188 - EIS Polo Flat
Analytical Results

Sub-Matrix: WATER
(Matrix: WATER)

Client sample ID

MBO01

MB02

MB03

MBO04A

MB04B

Client sampling date / time

31-May-2019 07:50

31-May-2019 13:00

31-May-2019 11:00

31-May-2019 10:00

31-May-2019 09:00

Compound CAS Number LOR Unit CA1903638-001 CA1903638-002 CA1903638-003 CA1903638-004 CA1903638-005
Result Result Result Result Result

Perfluorooctane sulfonamide 754-91-6| 0.02 Mg/l <0.02 <0.02 <0.02 <0.02 <0.02
(FOSA)
N-Methyl perfluorooctane 31506-32-8 | 0.05 pg/L <0.05 <0.05 <0.05 <0.05 <0.05
sulfonamide (MeFOSA)
N-Ethyl perfluorooctane 4151-50-2 | 0.05 Mg/l <0.05 <0.05 <0.05 <0.05 <0.05
sulfonamide (EtFOSA)
N-Methyl perfluorooctane 24448-09-7 | 0.05 Mg/l <0.05 <0.05 <0.05 <0.05 <0.05
sulfonamidoethanol (MeFOSE)
N-Ethyl perfluorooctane 1691-99-2 0.05 pg/L <0.05 <0.05 <0.05 <0.05 <0.05
sulfonamidoethanol (EtFOSE)
N-Methyl perfluorooctane 2355-31-9| 0.02 pg/L <0.02 